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PREFACE 


It was not without hesitation that I j^ave my consent for 
putting into print in book-form my lectures on the Funda¬ 
mentals of Logic which were first delivered to my students 
in the Intermediate classes in the year 193S-36. What 
dissuaded me at first was the thought that nothing original 
could be achieved, the nature of the subject being so narrowly 
circumscribed. And what made me give my consent finally 
for the publication of this book was the hope that the pre¬ 
sentation of the subject here attempted may be found helpful 
by a wider circle of students and even by others who may be 
inclined to study the elements of Logic. 

My indebtedness to the various writers on Logic is 
acknowledged in the footnotes where reference to Aeir 
works are given. Special mention must, however, be made 
of three books which helped me considerably: H. W. B. 
Josephus Introduction to Logic, Robert Latta and Alexander 
Macbeath^s Elements of Logic and J. E. Creighton and H. R. 
Smart^s Introductory Logic, 


My thanks are due to Mr. V. A. Deva^uapathy^ 
Lecturer in Philosophy, Pachaiyappa's for valuable 

assistance rendered by way of readjug'ftlough the proofs and 
preparing the Questions and l\fed8 


Madras 

I4-4-I944V 
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CHAPTER I 
THE SCOPE OF LOGIC 

L ItttrodiictiOTi 

Man is a rational animal. The ability to judge is what 
distinguishes him from the other animate beings. It is 
reason that places him at the top of evolution and gives him 
a position of vantage over the other members of the animal 
kingdom. In the matter of behaviour he is not much diffe¬ 
rent from the animals. Like them he acts on and is acted 
upon by his environment. But while the others merely 
behave in certain ways, man is able to evaluate his behaviour 
by virtue of his power of judge and d«:ide as to the propriety 
oi impropriety ot his conduct. KjttQi'wledge, and not physical 
mlghi, is ills power. But for this el«%nt of reason, he would 
be one with the beasts of the wild, adhering to the codes of 
the jungle, without science and poetry, art and morality, and 
without the distinctions of right and wrong. 

Man’s behaviour consists of thinking, feeling and willing 
which together constitute the functions of his mind. When 
an individual is faced with an intellectual problem, be 
searches in the armoury of thought for such weapons as would 
help him in solving his difficulty. When he is presented with 
a work of art, he brings into use his ability to appreciate 
beauty and excellence of form. And when he is caught in a 
moral crisis, he decides as to the course of action he should 
pursue.* Thinking, feeling and willing are mental functions 
which enable man to distinguish the right behaviour from the 
wrong. And the ability to judge what is right and what is 
wrong depends ‘upon the development and training of the 
human, mind. The inquiry into right thinking is logic or the 
science of thought. The investigation- of what is right feeling 
is aesthetics ^or the science ematjpnsi And the study of 
Fhat is right willing is ethics or the'lienee of conduct.* 

4;^^ As sti]^ents'of lo^ our piime concern is to study the 
^tnee -of itfeonght, - ’Thinking *^is'‘the 'instraniMt of <feiiow- 
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liC‘ called ‘knowledge’. Real knowledge is that which is reach- 
tftl as a result of our ow'n intellectual activity. That two and 
two make four is not a belief for the man who knows the 
import of numbers. It is a piece^ of definite knowledge. 

Logic, then, is the science which helps us in understand¬ 
ing the operatioos df the human mind in its search for truth. 
It treats of the principles which should guide thought in this 
riiiest. Th-e actual process of thought is not its subject- 
matter. An analysis and description of the thought-content 
?.s not its task. Logic studies the process of thought, not as 
it is. but as it ought to be regulated for the attainment of 
truth which is- the norm or ideal of the thought-process. It 
may be defined as the normative science of thought, a syste- 
omtic inquiry mio the priuciples which govern valid thinking, 
iL Lope ptydiol^W ‘ " 

The ^nature of lc3^ ttiay be better understood by con¬ 
trasting it with psychirf^i'. Both of these sciences study 
fsiental functions or consciousness. But the standpoint of 
|wycho!ogy is positive. It deals with the thought-process as 
it is without any reference to ideals or their attainment. 
Logic, on the contrary, studies thought as it ought to be. Its 
outlook Is normative. Psychology is interested in the process 
of thought, and logic in the product, T6 the former what is 
important is the nature of thought, and to the latter what is 
essential is the significance of thought. Every thought has 
not only an existence but also a meaning; and it is with the 
meaning side of ideas or thoughts that logic has to do. The 
dilerence between psychology and logic is analogous to that 
which obtains between morphology or the science of the struc¬ 
ture of living organisms and physiology or the study of the 
various acts and functions which these organisms ^discharge in 
fulfilling the ends of life. While psychology treats of the 
actual structure of mental processes, logic concerns itself with 
the p.rt which they play in giving us knowledge... ^ 

hmc differs from psychology in anothe^'r^>ect. -Jt is 
the science of thought alone whereas the other is' the science 
of l»Iaviour in gewral which includes, besides tkmght, feel¬ 
ing mi iMim m well Pathology desmbes pleasures and 
mt$ of will, and tte association of ideas, as well as 
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iogical tMnkiiig. All these protests which constitute the 
ci^tent of consciousness are studied by Psychology jar tkcir 
omi sakey and just as they stand. But logic investigates into 
thinking alone, and that too ’With a definite ideal, mz.^ the 
attainment of truth. Thus there is a twofold difference 
between logic and psychology. In method. logic Is normative 
and psychology is positive, and with regard to materiai logic 
concerns itself with thinking alone whereas psychology has to 
cover the entire field of behaviour. 

This distinction, however, is not absolute. It is only 
convenient for the purposes of investigation. In the first 
place, mental life cannot be compartmentalised. And 
secondly, the difference between normative and natural 
sciences is not fixed. Many sciences which are 
mainly positive have in them elements that are of 
a normative character; and even purely normative 
sciences may be said, in a sense, to deal with what actually is. 
Logic cannot satisfactorily study the function of thought with¬ 
out knowing its nature and structure; and psychology cannot 
take ideas simply as existing conscious processes devoid of 
meaning or importance. 

iii. Logic and aesthetes 

We have seen that there are certain values which serve 
as the standards or norms of human behaviour. Truth, 
beauty and goodness are norms respectively of thinking, feel¬ 
ing, and willing. We noticed that logic is the science of cor¬ 
rect thinking with truth as its goal. The ideal of beauty is the 
basis of artistic appreciation; and the science which studies 
emotions with reference to this ideal is aesthetics. It will be 
easily seen that the method adopted by logic and aesthetics is 
the same. .Both of them are normative sciences; and th^ 
differ in their method from psychology which is the positive 
science of mind.' But there is a difference between Ic^c and 
aesthetics in that they have to do with different aspects'of 
behaviour. Thought is the subject-matter of logic. Filing 
is the material of aesthetics. 

iv. IiC^e and etiiks 

Just as there are normative sdenc^ for tMiikli^ and fed- 
ing, there is also a normative scfciw:e for the piir{X»& of stu%- 
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ifig conduct or willed activity. IVIan’s actions are jadged to» 
!« right or wrong by referring them to the standard of good¬ 
ness, The sciencey which enables ns to decide whether an 
action is good or bad and sets forth the method by which the 
ideal of goodntts may be attained, is ethics. Ethics is the* 
sLience of tfm idea! involved in conduct, as logic is the science 
of the icteal involved in thinking. They agree in method but 
differ in scope. 

V. Logic and metaphysics 

The different sciences we have considered so far are ail 
iii them philosophical sciences. But the philosophical science 
par fXi'eiknce is metaphysics. Though the nature of the pre- 

work precludes any detailed discussion of the relation 
!ielwet^n logic and metaphysics, it would tend to make the 
st’ii|>e of logic clear, if it is shown at the outset how logic 
staacis in need of metaphysics. Logic, aesthetics and ethics, 
assume the existence and value of certain ideals—truth, beauty 
and goodness. They do not question their ultimate value. 
Wliether tbe*^ ideals have a rightful place or not in a rational 
iInception of the universe they do not help us to discern- 
.Metaphysics inquires into such questions that are not solved 
in' them. It is the science of the nature of reality as a whole. 
The meaning of truth and the way in which we can distin¬ 
guish true knowledge from erroneous knowledge are problems 
of metaphysics. The task of logic is to know how truth is 
a I tallied. The function of metaphysics is to discover “What 
is truth?'' “Is truth possible?’^ 
vi, Scieiiee^ pMi^nphieai and objective 

Philosophical science^ diffef from ’objective sciences In* 
tliai they do not treat of things which are of the external 
world. 'Objective Mriences like physics, chemistry and biology 
.study the different a^ects of the external world. The phild^* 
slo|)hieal sciences, on tlse other hand, have to do with what is 
'witlifi.' Omp 'knmledgt of* the* external world, and not' the 
world itself, comes witMn dte scope of a philosophical'sdence. 
In a sense, it may ^^said that philo^phyTs the basis of ali 
other sciences: for it is the business of phikMipI^-'to^ainnavei’ 
tli|^%jWhkh,are*ma5t4un«^ vifaL., Philosophical 

beyond the :s^: 
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suous. Not witbout justification is it said that the pcBtolates 
of the objective sciences become the problems of philosophy* 
vii. Logic as the science of sciences 

Logic which Is a philosophical science Inquires Into the 
fimdamentals of other sciences. All sciences assume the pos¬ 
sibility of thinking. Thinking Is the instrument through 
W'hich they attain knowledge. Science is an expression of 
thinking at its best. But in science we me thought with¬ 
out thinking about it. '‘The scientist, though he thinks well, 
does not necessarily think about thinking itself. He takes 
it for granted: he uses it without examining it or inquiring 
into its nature and laws. Thus he speaks of methods of 
observation, experiment, induction and deduction, etc..... 
These are his tools or instruments and he does not neces¬ 
sarily inquire into their nature, any more than the gardener 
studies the chemistry of his spade or the dynamics of dig¬ 
ging.”* Logic as the science of thought, investigates into the 
nature of the common tool of scienccy thinking. In 
studying logic we are thinking about thought. Here there is 
a double process of thinking. In this sense logic may be 
described as scientm scientiarum, the science of the sciences. 
It is entitled to be called so, ^cause its subject-matter is 
thinking which is the fundamental presupposition of the possi¬ 
bility of all science. 

Some overzealous logicians push this claim to absurd 
limits. They consider logic to be a very necessary prelude 
to all other inquiry and to form part of every other science. 
The names of some sciences are unfortunately responsible for 
this misconception about the position of logic. The termina¬ 
tion “logy” in biology, geology, zoology, etc. is said to indicate 
the subservience of these sciences to logic. It is asserted that 
these are particular sciences of logic, that geology is the logic 
of the earth, biology the logic of life, zoology the logic of ani¬ 
mals and so on. But it will be evident that this is a wrong 
conception of the function of logic. Logic is not Interested 
in this or that particular branch of knowledge. It evaluates 
knowledge per se. It is not its aim to give us any detailed 
knowledge of the mrth or of the animals. Its purpose is only 
*Latta and Macl«ath: of p. 5 
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to make kaown how thlnkiEg is to be guided in the attain- 
mml of knowledge. It is the scientific method that lies 
within the scope of logic, and not the subject-matter of.the- 
special sciences. These are not ‘logics”; they are themselves 
objecis of logical study, just as the earth’s crust is an object 
of geological study, 
viii. Is logic an art? 

W'e have defined logic as the science of correct thinking. 
Logic is a science in so far as it seeks to systematise know¬ 
ledge. Is it also an art? It has sometimes been called ^The 
art of arguing.’* Is such a claim valid? 

^ Before we can answer this question it is necessary to 
distinguish between science and art. Science is interested in 
the ^systematic study of anything without a thought as to its 
utility. Art, on the contrary, gives practical guidance and 
cllrecficin ftir some course of action. science teaches us to 
know, and^^an art teaches us to do.’’ The progress of science 
would he inn|Missihle, if it is tied down to considerations of 
pratfical utility. An art would lose its character if it is not 
useful in firoducing tangible results. Science and art, however, 
are not inde|>eiident of each other. Every art presupposes a. 
lyrtaiii amount of knowledge or science. Theory and prac¬ 
tice, knowledge, and action, determine each other. The art 
of healing, .for instance, is founded upon- the sciences of 
chemistry, physiology and anatomy. An art depends on 
science for its growth and perfection. 

Logic which is the science of thought, no doubt, influ¬ 
ences the mode of ^ tMnklng. But this is no sufficient' reason 
for saying that logic is an art. A study of logic is not neces¬ 
sary to reason correctly. Even before logic began to be- 
taijght as a science people were found thinking aright. “God 
did not make man barely a two-legged creature and leave it 
in Aristotle to make him rational/’ Nor is a student of logic 
imraiBc from erroneous thinking. He is as likely to reason- 
incorrectly as the 'untutored man. Hence, logic is not an art. 

. J^hat then,Jt may be asked, is the advantage of study¬ 
ing logic* Logic, certainly, cannot make its votaries inM- 
nm tmmmerB, But when th«^ who*-are skilled in' m 
mtnm of err^ tbey/mn-'^sily.'(tetm their? errOt. The 
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jstudent of lo^c wfll be able to understand tbe “how"' and tbe 
of his mistakes^ and this will serve to put him on his 
guard in future. By giving him a clear grasp of the condi¬ 
tions of the validity of thought, logic ^^helps to form a criti¬ 
cal habit of mind and to develop a fine scent for fallacies.’' 
ix. Logic as a formal science 

Logic studies thought. In logic we think about thought 
and not about things; thinking is made its own object. Be¬ 
cause of this fact some logicians have held that logic investi¬ 
gates the form of thought to the exclusion of the matter. 
form," according to Jevons. *‘is something which may remain 
uniform and unaltered, while the matter thrown into that 
form may be varied. Medals struck from the same die have 
exactly the same form, but they may be of various matter, as 
bronze, copper, gold or silver''. Thought has its form as well 
as matter. The form of thought is the way in which we 
think of things: and the matter of thought is the various 
particular objects we think of. The objective sciences are 
concerned with the things about which we think and not with 
the ways in which we think. The matter of thought varies 
from science to science. But the ways of thinking through 
which knowledge is obtained are the same. It is with these 
ways of thinking or forms of thought that logic has to do. 
Therefore logic has been called a “formal science''. 

While agreeing with this view that the object of logical 
study is the form of thought, we must, however, take note 
of the inseparability of form from matter. It is impossible 
to have form without matter, as it is impossible to have form¬ 
less matter. And so it cannot be said that logic attends to 
the form of thought alone without having anything to do with 
the matter of thought. We may distinguish between the 
form and the matter but we cannot separate them. As Latta. 
and Macbeath observe, “There is no such thing as ‘form with¬ 
out matter’, except in Alice in Wonderland^ where the grin 
remained after the face of the Cheshire cat had vanished.’’^ 

X. Logic and langii^e 

'Words are the vehicles of thought. They are counters 
in the’ market of thought-exchange. Language is the instru- 
' ♦ The Henaents of Lc^c, p. 7. 
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ment of expression and preservation of thought. The func¬ 
tion of words is to fix ideas, to impress meanings on us who 
think, and to express our meanings to others. The perma¬ 
nence and progress of thought would be impossible but for 
the use of language. The application of the same term logos’ 
by the Greeks to denote both ^thought’ and Vord’ or ‘dis¬ 
course’ is significant of the vital connection that there is 
between thought and its expression in language. 

Grammar studies words and their right use in significant 
speech. Correct forms of expression constitute the objects 
of its investigation, as correct forms of thought are the con¬ 
tent of logical study. Grammar is the normative science of 
language, as logic is the normative science of thought. Hence 
it is sometimes said that logic is the grammar of thought, and 
grammar the logic of language. 

Rhetoric is the study of language with a view to bring 
about effectiveness of expression. To produce picturesque¬ 
ness of description, vivacity in narration, lucidity in exposi¬ 
tion, vehemence in persuation or literary charm, cold gramma¬ 
tical language is not enough. Not mere correctness but beauty 
and excellence of form is the aim of rhetoric in language. If 
grammar be described as the logic of language, rhetoric may 
be regarded as the aesthetics of language. The right use of 
words with a view to correct expression is the aim of gram¬ 
mar; and the right use of words with a view to persuation and 
creating an artistic effect is the aim of rhetoric, 
xi. The material of logic 

The business which logic sets for itself is rather difficult. 
It has to think about thought and discover the laws regula¬ 
tive of thinking in the search for truth. But how is this 
accomplished? Whose thought are we to take as the pattern 
for logical study? Can we regard our own thinking as pro¬ 
viding the material for logic? Definitely we cannot. It is 
not possible to know all about thought and what it is capable 
of by aii analysis of our ways of thinking. In the first place, 
it is difficult to observe thought when it is actually in the 
process of functioning. Secondly, we cannot take our think¬ 
ing as the pattern df all thinking. Nor is it possible to 
observe in what mnntii^t another person thinks. But we can 
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Study the products and results of the thoughts of others. We 
have a heritage of knowledge to our credit. Humanity, in its 
adventures of ideas, has achieved successes and failures. 
Principles of truth have been discovered in the course of his¬ 
tory. The history of knowledge is the starting point of the 
science of logic. We find certain standards already set; and 
in the light of them we extend the province of knowledge. 
The story of the progress of science is the story of the con¬ 
quest of ignorance. The various sciences have built up know¬ 
ledge: and they provide logic with material to study the 
method by which truth is to be attained, 
xii. The utility of logic 

We have learned that logic is not an art, that it cannot 
claim to make its students correct reasoners, and that peo¬ 
ple are found to think correctly even without logical 
training. What then, it may be asked, is the practical utility 
of logic? Quick returns of profit should not be expected 
from a study of logic. In spite of learning logic one may go 
wrong in thinking. But logic will help its votary to recog¬ 
nise his errors and guard himself against them in the future. 
In the words of jMinto, “Logic does not beckon him on to the 
right path as beckon him back from the wrong.”* Thus the 
use of logic is indirect or negative. 

Since logic is a formal or abstract subject, it gives its 
student intellectual discipline. The distinctive feature of 
man is his thinking; and a study of the principles of correct 
thinking must be of utmost importance to him. As Hamilton 
says, “In the world there is nothing great but man and in 
man there is nothing great but mind.” Since there is nothing 
so valuable to man as the development of his mind, logic 
which disciplines Ms mind is of very great use to him. A 
study of logic is essential for understanding philosophical 
principles. Its chief value lies in its bearing upon ultimate 
problems, concerning the nature of reality, and man^s place 
in the scheme of things. “Logic,” says J. S. Mill, “is 
common ground on which the partisans of Hartley and of 
Reid, of Locke and of Kant may meet and join hands.” 


Logie,. Inductive and Bednetive, p. 17 



CHAPTER II 
THE DOCTRINE OF TERMS 

i. Introduction 

Logic is the science of correct thinking. The unit of 
thought is a judgment. Judgment is a single pulsation of 
intelligence. It is “the simplest product of thought that can 
claim to be true, the minimum vehicle of truth (or falsity).* 
When expressed in language, judgment is called a proposition^, 
which is composed of words. Words are simpler than the 
proposition w'hich is a sentence. But it must not be suppos¬ 
ed that ideas expressed in words, which are used in judg- 
Oients, are more elementary than the judgments. There can 
be no simpler act of thought than judgment. Ideas which 
are used In it are themselves the result of prior judgments. 
Before come to have the idea ‘man’ w^e have to make such 
judgments as ‘he speaks,’ ‘he reasons’ etc. The judgment is 
therefore the most elementary act of thought. And in a 
study of logic it is but proper that we should consider judg¬ 
ments first. But it has been the tradition to begin the logical 
study of thought with an investigation into the ideas which 
enter into judgments. For the sake of convenience we shall 
stick to this traditional procedure and examine the nature of 
ideas that constitute the component parts of the judgment. 

Ik The' stmctare of propositions 

The proposition is the verbal expression of the judgment. 
The ideas that enter into it are called terms. The proposi¬ 
tion is composed of two terms and a copula. The terms, 
which are the termini or extremes of the proposition, are 
named the subject and the pedkate. Thus in the proposi¬ 
tion ‘the weather is pleasant’, ‘the weather’ is the subject, ‘is’ 
is the copula, and ‘pleasant’ is the predicate. The subject is 
that about which something is affirmed or denied; the predi- 
CMfe is that which if affirmed or denied of the subject; and' 
the copula is the sign of relation between the subject and the 
predicate. For the sake of convenience all propositions are 
reduced to the logical form wherein the two terms are related 
by some part of the verb ‘to ,be^ preferably ‘is’, ‘is not’, ‘are’" 

'C, S# p. >12 
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Logic is the science of correct thinking. The unit of" 
thought is a judgment. Judgment is a single pulsation of 
intelligence. It is ‘"the simplest product of thought that can 
claim to be true, the minimum vehicle of truth (or falsity).^ 
When expressed in language, judgment is called a proposition, 
which is composed of words. Words are simpler than the 
proposition which is a sentence. But it must not be suppos¬ 
ed that ideas expressed in words, which are used in judg¬ 
ments, are more elementary than the judgments. There can 
be no simpler act of thought than judgment. Ideas which 
are used in it are themselves the result of prior judgments. 
Before we come to have the idea ^man’ we have to make such 
judgments as ^he speaks,’ ^he reasons’ etc. The judgment is 
therefore the most elementary act of thought. And in a 
study of logic it is but proper that we should consider judg¬ 
ments first. But it has. been the tra.dition to begin the logical 
study of thought with an investigation into the ideas which 
enter into judgments. For the sake of convenience we shall 
stick to this traditional procedure and examine the nature of 
ideas that constitute the component parts of the judgment, 
ii; The' structure of propositions 

The proposition is the verbal expression of the judgment. 
The ideas that enter into it are called terms. The proposi¬ 
tion is composed of two terms and a copula. The terms, 
which are the termini or extremes of the proposition, are 
named the subject and the predicate. Thus in the proposi¬ 
tion ^the weather is pleasant’, ‘the weather’ is the subject, ‘is’ 
is the copula, sind ‘pleasant’ is the predicate. The subject is 
that about which something is affirmed or denied} the predi¬ 
cate is that which is affirmed or denied of the subject; and' 
the copula is the sign of relation between the subject and the 
predicate. For the sake of convenience all propositions are 
reduced ^to the logical form wherdn the two terms are related 
by some patt of" the verb ‘'to be’', preferably ‘is’, ‘is not’, ‘are^' 

Si SohiUejrt'jFwihal'Lo^icy p. 12 
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quit? vividly’, ‘at a certain time’, etc., cannot used as 
terms: and they are called syncategorematic words. Those 
wc»rds which can be employed independently as terms are 

knrmB raif,S(orfmniif words. All substantives, adjectives 
dEcI participles may be used categorematically, me sun 
h warm’, ‘tbe is sblning^ etc. But when words that 
^ire syncategorematic are themselves spoken of and are used 
substantively, they become categorematic. In the sentence 
"and is a cimjiiiicttoii,'' *and’ is categorematic. 

Sofnetlmes names are regarded as equivalent to terms. 
But in m far as names may be used by themselves indepen¬ 
dent of their functioning as subject or predicate of a proposi¬ 
tion. flistinrtlon must be made between the two. ^ In the 
wwds of Schiller, terms carry meaning, and are ^ subjects for 
logical study, only in the proposition. It is possible for such 
names like 'pijund’ and ‘balance’ to have a plurality of mean¬ 
ings: but that Is impossible in the case of terms which have 
significance only In propositions, where they have definite 
meanings. 

V, Classlieation ®f temw 

(a) Cmcreie and Abstract Terms 
Terms are classified into concrete or abstract, A term 
is concrete when it serves to indicate (1) individual existing 
things, places, persons or events, or (2) an attribute or a rela¬ 
tion concretely manifested in individuals, e.g., in “Crows are 
Mack"', ‘crows' and ‘black’ are concrete terms. A term is 
abstract when it indicates (1) an^ attribute or a relation in 
abstraction from the individuals to which it belongs, or (2) 
the attribute of an abstract object, e.g., in “Beauty is a 
human value”, ‘Beauty’ and ‘human value’ are abstract terms. 

There are two ways of understanding the meaning of 
the word abstract. We have dealt with one of them above. 
%% said that a term is abstract when it refers to something 
which cannot d!r«:tly be sensed^; that it “stands for an attri¬ 
bute or group of attributes conceived in abstracto, i.e., with¬ 
out reference to any concrete exemplification of them.”* The 
•other ser« in which the term abstract h used is this. A term 
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is regarded as abstract wImh it any obj^t treated in 

abstraction from tbe whole to which it belongs. Thus man 
would be an abstract term, and ‘society’ a concrete term. 
From this standpoint sense-perception is more abstract than 
thought. The senses give us particulars, whereas through 
thought we arrive at universals. While thought systematises, 
the senses represent things in isolation. In this way we find 
the whole position reversed. The same terms which will have 
to be regarded as abstract from the prior point of view appear 
to be concrete if the word ‘concrete’ stands for wholeness or 
completeness. 

(b) Singulary General and Collective Terms 

Concrete terms are classified into singular and general, 
‘Devadatta’ is a singular term, while ‘man’ is a general term. 
A singular term is one that is predicable of one individual 
only in the same sense. A general term is one that is predi¬ 
cable of a number of individuals in the same sense. Singular 
terms, again, may be either proper names or significant singu¬ 
lar terms. Proper names are those w^Mch are permanently 
assigned to particular individuals, e.g,, Asoka, Harischandra, 
the Himalayas, etc. Significant singular terms serve to indicate 
individuals otherwise than by names of their own. c.g., The 
greatest man living in the world’, The highest peak in Asia,’ 
etc. Proper names, no doubt, are sometimes used to denote 
a class of individuals, e.g.j ‘a Daniel’, ‘a Hercules’, etc. But 
in such usages they lose their character as proper names. 

A iOoUective term is .the name of a group of similar but 
distinct units taken as a whole, e.f., ‘a regiment,’ ‘a crowd’. 
A general term refers equally to each individual of a group. 
It can be used distributivelyi But a collective terai cannot 
be so used. The tete ‘regiment’ cannot be applied to a sol¬ 
dier. Collective terms, however, Tnay be either general or sin¬ 
gular. Army may signify any one of the armies in the world, 
andrso it4s both^»ItetiveaBd general The term ‘the Brifeb 
army- refers only to (me group of’’soldiers, land it is sin-’ 
gulaf. Tte distinction is mot c»ltective-and gcnwal 

terms^itet between the edteettoand distributiveof •ternife 
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fc 4 Pmiiive, Xt^aiivc and PnmiiDc Terms * 


A flf^tinction h made between positive and negative\ 
tefm. A positive term implies the presence Of 'an attribute, 
fir,group of attributes in the object which it signifies: A nega¬ 
tive term indicates the opposite, vk.j the absence of a quality 
or qualities from the object It denotes. Goodness, happy, 
crelcr, etc., are positive terms; bad, unhappy, disorder, etc., 
are negative terms. Very often we decide whether a parti¬ 
cular term is negative or not by looking at its form. If it has 
any one of the prefixes or suffixes such as— un^ in, dis, a, anti, 
ii ss- -we say It is negative. But this method is' not always 
safe. Words positive in form may be negative in meaning, 
'lunorant* is the ne^tive of dearned'; ^darkness’ is the nega¬ 
tion of lighf. To avoid possible ambiguities and errors the 
logical negative (which is also the contradictory) of a parti¬ 
cular term Is foriwd by prefixing to it a not or non. 

We referred above to terms which are positive in form 
but negative in meaning. Some of these are privative terms. 
A privative term is used to indicate the absence of a quality 
which the object might be expected to have. It implies the 
deprivation of a quality, e.g., dumb, blind, deaf, etc. 

The incompatibility of terms may be due to contradic¬ 
tion or contrariety. Contradictory terms exhaust the universe 
of ii«ourse and exclude a middle ground, e.g., white and 
mm-wUte. Contraries, on the other hand, though they ex¬ 
press a great difference of degree between the objects denoted 
by admit of a middle ground. Darkness and light are 
iwtmritt becau^ they cfo not exhatist ah the pc^ibilities. 
Twilight' is nrithcr of the two. Of the contradictories one 
miist tine the other false. Of the contraries, if one is 
trot, the ^ber is false; but if one of them is false, we cannot 
say that tte other is true, for both of them may be false. 

(d) tmd Absolute Terms .! 


Twins we daaafied by logicians into relative and abso- 
late. Aa ^sobUe term refers to a thiiM wimse meaning is 
•CE^ltte when taken by itself, e.g., book, taWe, tree, etc.^ A 
tenn b rrfach is intel%a»le oidy m ration to 

efce* Tkis the terra ^Haent’ las no 
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•except in- relation-tp ‘child.’ >Pairs‘.of names thus mutiaally 
dependent are called correlatives.. 

vi The Si^ficance of Terms ' - ' 

Every term has a double significance. It refem (1) to 
an otject-or grottp-of objects, and (2) to a quality of set of 
qualities. The objects' to which the tefm is applied go to 
form tht denotation or extension of the term. The attributes 
which it implies constitute the connotation^ or intension of the 
term. A term, then, denotes objects and connotes qualities. 
The connotation of a term is also known as its intension 
because it is what we intend by the term. The denotation is 
called extension because it refers to the various objects over 
which the predication of the term may extend. Thus, in the 
proposition ^All lions are carnivorous,’ the term ^lions’ has 
extension or denotation in so far as it refers to the various 
individual lions or to the different varieties of lions like the 
African and the Asiatic; and it has intension or connotation 
in so far as it refers to the qualities or attributes of lions like 
being quadrupeds, mammals, feline, etc. As denoting or 
naming objects terms are said to be employed in extension; 
and when terms are used to define or describe things, they are 
said to be employed in intension. Denotation and connota¬ 
tion are different aspects of the significance of terms; and 
every term must have both these aspects, 
vii. Limits of Connotation 

The connotation of a term, we have seen, is the attribute 
or attributes which that term implies. Now, what are the 
limits of connotation? Should the connotation or intension 
of a term include all the attributes belonging to the thing or 
things Which the term denotes? Or are we to include in the 
•connotation of a term only some of the' qualities? Some 
logicians regard the connotation of a term as the surf- total 
of qualities actually possessed in common by of the 

class.. This is called.the objective view. * Ml l^tributes 
of an objecbkn^im and unknown constitiite, to this 

view, the connotation of that object. But) for |he 
logic, the unknown attributes are of 
not come-under'the purview of reai^n^ 'Tp 
tcujty it may be said that the connotatio»-^^-#^fni 
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wise follow,. Independently they calculated the whereabouts 
of this unknown planet. 

J. C. Adams ^took his calculations to the Astronomer 
Royal at Greenwich; but as the latter was at dinner at that 
time, he could not be disturbed. Disheartened, Adams left 
a note for the Astronomer Royal, which read as follow^s: ‘^Ac- 
cording to my calculations, the observed irregularities in the 
movements of the planet Uranus may be accounted for by sup¬ 
posing the existence of an exterior body, the orbit of which is 
as follows.'' The Astronomer Royal did not take the note 
seriously. All that he did was to write to xAdams, asking him 
what he regarded as a test question. Adams was disappoint¬ 
ed, thought that his calculations must have gone wrong, and 
did not take further steps to verify them. 

ZVieanWhile, Leverrier, who had become a famous astrono¬ 
mer by that time, unlike Adams, published several papers in 
which he explained his calculations and ended up by pointing 
to the place near which the new planet** must be. The place of 
his calculation wms very nearly the same as that of Adams. 
Leverrier set Galle, a German astronomer, to work, and on 
the very first night Galle found the planet* 
xxii. Limitations of the Method 

The limitations of the Method of Residues we have al¬ 
ready pointed out during the course of our explanation of the 
method. In the first place, the method will not be useful at 
the initial stages of an inductive inquiry. Only after a major 
portion of a complex phenomenon has been explained, the Me¬ 
thod of Residues can be used for discovering the cause of the 
residual factor of the phenomenon. Secondly, it has been 
shown that the IMethod of Residues is not an independent me¬ 
thod. It is a variant of the Method of Difference. Thirdly, 
a good part of the calculations involved in the application of 
the ]\Iethod is deductive in character. Las%, in actual prac¬ 
tice the cause of the residue of the phenomenon is not readily 
present before us to be connected with the residue; it has to 
be discovered; and what the Method of Residues does is to 
warn us that we should not stop in our investigation till every 
part of the phenomenon has been explained. 

*For a fuller account see H, H. Turner, Voyage in Space* 
:pp. 158-164. ■ : 
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who bear that name are men; for even dogs and other pets 
have been named John. Even in cases where proper names 
seem to have been given for a reason they have subsequently 
grown independent of their reason. Dartmouth is a place 
w^hich is situated at the mouth of the river Dart; but if the 
Dart should change its course, the town would stll! contfniie 
to be called Dartmouth. Mont Blanc means white moun¬ 
tain. But the name is applied only to one of the mountains 
in the world and not to every peak that is white. Such are 
the arguments advanced by ]Mill to prove that proper names 
are non-connotative. 

Proper names taken by themselves signify, no doubt, no 
definite meaning. But when they are used as terms in propo¬ 
sitions. they have always some more or less deSnite connota- 
If it is said that a proper name is not given to aa 
individual because of certain attributes, the objection holds 
good even in the case of general names. Why should the 
word ^cat' be given to a particular creature? Was it not an 
arbitrary act of the builders of language? There Is, of 
course, lack of definiteness about the meaning of proper 
names. But lack of definiteness does not imply lack of 
meaning. A proper name undoubtedly possesses meaning, in 
the sense of reference to attributes. ^'The proper name is 
only unmeaning before it is given: by being given and becom¬ 
ing a mark, it acquires a meaning. And the general name 
was equally unmeaning before it was given; but being general, 
it can ht given to more things than one’'* and it acquires a 
meaning which is instructive- Those who use a proper name 
use it with a knowledge of its significance. In the context 
in which the name is used it bears a definite meaning. The 
nature of general terms is also similar. Only those who have 
identity of interest and who use a particular word can under¬ 
stand its definite meaning. A word like balance’ for 
example, may mean different things to difierent people. !t 
t.ari have a definite meaning only to those who have the 
same interests. Thus, proper names are not different in kind 
from genera! terms. If proper names have no connotation, 
■why should every criminal assume an alias? As Professor 
Bosanquet points out, “The convention of the usage which 
* H. W. B. Joseph: Am Iiitr©dactl<w to p. 136. 

2 
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prevents a proper name from being general, 1 .^,^ from being 
cat lofise and u:^d simply for its meaning, is always on the 
fMiint {>! breaking down." Witness the use of proper names 
to (leiiok* certain types of individuals, Daniel/ Don 
Quixote/ ‘a Caesar Borgia/ etc. 

C2| IIIII characterises abstract terms as non-connota- 
tive 00 two gnmncls. He urges that abstract terms have no 
coiuiotatifin. because they cannot be qualified by other attri- 
liuti'S. 'Whiteness' has no connotation, since it is not the 
subject of other attributes. And if it is qualified by other 
attribiitC'S, it would become concrete and cease to be abstract. 

This argument advanced by Mill is pointless. The 
conntitakon fjf a term refers to the attributes signified by it, 
not tv thf* aitribiites that may be predicated of it. Further, 
it is absurd to say that an abstract term becomes concrete 
vrhen attributes are predicated of it. A term is concrete only 
when it refers to a concrete existent. 


The second objection of Mill against regarding abstract 
fvvmn ds connotative Is this. Abstract terms, because of their 
alx-lraclTiess, cannot possess denotation. According to Mill, 
a term which does not denote but indicates only an attribute 
is ^noii“Cormi>iatlve. li an abstract term is made to refer to 
existents. then it ceases to be abstract. 

This contention is without any validity. We do not 
regard whiteness as existing in this or that particular form, 
but we do think about it as reaL Reality which is the whole 
and which Js mt concrete m the sense in which individual 
tlwngs are, is the denotation of abstract terms. Every abstract 
term denotes reality without the risk of becoming concrete. 
MiU and his followers are not justified in dividing terms into 
ammtiiim mf non-connotative. Every term has a double 
umetion. It denotes an individual or class of individuals. 

^ some terms the 

rwfjf^ prominent, and in others the 
^4ifi0t4tive function may ba (iominant. 

ix. Hie Boctrine of Inverse Eatio 

** sonaetimK; said that there is a quantitative relation 
betwn connotation and denotation. It is thought that as 
u.rmotanon irxreases denotation decrease and vice versa. 
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By increasing the connotation of the term ‘ship’ by prefixing 
the term we decrease the denotation, as steam-ships 

are fewer than ships. Let us examine a series of related 
terms: %hip/ %leam-ship/ ‘screw-steam-ship/ ®froii-screw- 
steam-ship/ ^British iron-screw-steam-ship.' Here the con¬ 
notations form an Increasing series and the denotations a 
diminishing series. Hence it Is said ‘As connotation increases 
denotation decreases.' Some logicians push this view to 
extremes and state, in the language of mathematics, that 
connotation and denotation vary in inverse ratio. 

This view is defective for the following reasons: 

(1) The mathematical terminology is unjustifiable. An 
inverse ratio is possible only between two calculable quanti¬ 
ties. Though the denotation of a term may occasionally be 
a calculable quantity, the connotation of a term is incalcu¬ 
lable. Connotation signifies qualities and they cannot be 
numbered. Intension and extension are in reality incom¬ 
mensurable. There are qualities like ‘beautiful,' ‘rational,’ 
etc., which are not really single qualities. Each of them 
represents a variety of attributes. 

(2) Even granting that there is some correspondence, 
it will be seen that the decrease of denotation is not in exact 
proportion to the increase of connotation. The addition of 
one quality may decrease the denotation much more than the 
addition of another. ‘Red man’ decreases the denotation of 
man much more than ‘White man.’ 

(3) When we pass from man to red man or white man, 
we are really passing from one term to another. Hence it is 
not a ratio betiveen the increase and decrease of the denota¬ 
tion and connotation of the same term. 

(4) In certain cases the expansion of the connotation 
of a term through increase of knowledge does not bring about 
a decrease in denotation. The connotation of the term 
‘planet’ has become richer with the advance of Astronomy; 
but the number of planets has not become less. 

(5) It is possible to increase the denotation without in 
any way diminishing the connotation. For example, the 
increase of population does not change the meaning of ‘man.’' 
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16) Tci taik of the connotation of a term being 
InaTasecI is logically meaningless. The conventional conno¬ 
tation of the term ‘planet’ was changed when the planets were 
found to be bodies moving in definite orbits round the sun. 
Though we can here say that there has been an increase in 
connotation, in the strictly logical sense there has been a 
I iiaiige ill the meaning or reference of the term. In changing 
the Lonnotation we constitute reaUy a different term. 

(71 The doctrine of the inverse ratio is based on a 
WTong notion of the relation between genus and species—the 
notion that attributes are added when we go from the genus 
to the species and subtracted when we go from the species to 
thi^ geiiiis. Xo such change, however, takes place. The genus 
"aiiiitiaF is not less in intension than the species ^man.’ The 
genus may be less definite in meaning^ but in itself it does 
not have less meaning. 

CHAPTER III 


THE FREDICABLES 

i* Introduetion 

V\> have already .seen that the proposition is the verbal 
expression of judgment and that it contains two terms, the 
subject about which something is asserted and the predicate 
which is the assertion made. Evidently, then, the two terms 
must be related. The relation in which a predicate stands 
t.'j the subject of which it is predicated is called a Predicable* 
According to Aristotle, in every proposition the predicate 
must be either the definition, the genus, the differentia, a 
property _ or an accident. But Porphyry (about 600 years 
Mter Aristotle) gave a revised classification of predicables, 
rfe .substituted species for definition and sub-divided accidens 
into separable and inseparable. Thus he enumerates five 
predscables; (!) Genus. (2) Species, (3) Differentia, (4) 
Sroprium, (5) .Reddens, separable and inseparable,' The 
::rst two refer to the denotative aspect of terms: and the last 
three te* the aspect of the qualities signified by terms. 


. Predi^bies are the possible relations Cin extension 
Mi intension) which the predicate of a proposition may bear to 

“ ^tion of ^subfect.” 
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The difference between the Aristotelian and the 
Porphyrian accounts of the Predicables is this: Aristotle 
had in view the definition of a subject, while Porphyry was 
•primarily concerned with the division of a class. Aristotle, 
whose aim was to define the subject, considered the various 
qualities of the subject. The qualities may be (1) the essen¬ 
tial qualities (definition), (2) the essential qualities which 
the subject has in common with others (genus or differentia), 
(3) the peculiarities, qualities which always accompany the 
essential qualities (propria) and (4) the accidental qualities 
which are not essential to the subject (accidens). Porphyry, 
on the other hand, was having in view division rather than 
definition. Therefore, he begins with (1) the genus or the 
class to be divided, considers (2) species to be the sub-classes 
or subordinate divisions, (3) differentia to be the attribute 
or attributes by which each species is distinguished from the 
other species in the same genus, (4) propria, and (5) accidens 
to be other qualities which are irrelevant for the purposes of 
division and definition. He omits definition as a distinct 
predicable, and makes definition — genus -f- differentia, e.g., 
man zn rational (differentia) -f-animal (genus). Aristotle 
did not regard species as a predicable because the species 
was to him the thing to be defined, the subject."** 

Porphyry’s account of the Predicables has become the 
traditionally accepted one, and so we shall be mainly con¬ 
cerned with his list of Predicables: (1) Genus, (2) Species, 
(3) Differentia, (4) Proprium and (5) Accidens— (a) 
separable and {b) inseparable, 
ii. Genus and Species 

A genus is any class containing two or more subordinate 
classes or species. It is any wider class which is made up 
of narrower classes. ^Animal’ is the genus of ^man’; and 
^man’ is a species of ^animal’ which consists of other species 
like Tiger,’ Tion,’ etc. ^Triangle’ is the genus of the species 
Equilateral,’ isosceles’ and ‘scalene.’ 

The terms ‘genus’ and ‘species’ when employed in 
Natural Sciences like Botany and Zoology, indicate certain 
relatively fixed divisions, op permanent ways of grouping the 

^ Latta and Macheath: The Elements of Logic, p. 138. 
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viifhms forms of plant and animal life. But in logic, as 
Creiglitoii remarks, the terms ^genus' and ^speci^^ are 
employee! to indicate the relationship between any higher and 
lower class whatsoever. Genus and species, as logical predi¬ 
cables, are entirely relative to one another, capable of being 
moved up and down the ladder, any low'er class being species 
in relation to any higher. That is to say, the same class 
may be a genus with reference to its sub-classes and a species 
in relation to a wider class under which it is subsumed. 
‘Aiiimar is the genus of %an'; but it is a species of diving 
being.' ‘Triangle’ is the genus of ‘equilateral/ etc., and a 
species Of ‘rectilinear hgure.' Thus logically there are nG 
fixed genera, or species. What is a genus in relation to a 
narroirer class is a species in relation to a wider class. 




A class which cannot be included as a species in my 
class is called the summum gems. It is the highest 
geius which is never a species. Similarly, a species, which 
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cannot be the geaus of sab-classes and which can only be 
divided into individuals, is known as the infima species. A 
line of division beginning with the summum genus and ending 
with the mfitna species was called by the scholastic logicians 
a 'predicamental line' {imea prcdkamcntalk). The familiar 
instance of a predicamental line is Torphyry s tree,’ which 
is given on opposite page. 

Beginning with ‘substance* as summum gcmis, and 
adding the differentia ‘corporeal',' we frame the species ‘Bodyd 
Taking ‘body' as the genus and adding the differentia 
‘animate,’ we frame the species ‘Living Body’ and so on till 
‘Hail' is reached, which being Infima species is only sub¬ 
divisible into individuals. 

In this illustration, then, ‘substance’ is the summum 
genus and ‘man’ is the infima species. The other classes 
which intervene between the summum genus and the infima 
spetres are called subaltern genera or species. Thus ‘b^y,’ 
‘living body,' and ‘animaF are classes which intervene between 
‘substance' and ‘man.' The class which is the nearest genus 
to another class is called its proximum genus; and the class 
which is the nearest species to another class is called its 
proximum specks. If a class is removed from another class 
as its genus by one or more intermediate classes, it is termed 
a remote genus; and if a class is removed from another class 
as its species by one or more intervening classes, it is known 
as a remote species. Thus ‘substance/ ‘body' and ‘living 
body' are the remote genera of ‘man’; and ‘living body/ 
‘animal' and ‘man' are the remote species of ‘substance.’ The 
relation in which a species stands to its genus is that of 
subordination. ‘Man’ is subordinate to the genus ‘animal/ 
‘equilateral' is subordinate to the genus ‘triangle.’ A genus 
contains a number of species. The species which are under 
the same genus are called cognate or co-ordinate species. Thus 
the relation of the different constituent species to each other 
is that of co-ordination. Man, tiger, lion, etc., are the co¬ 
ordinate species of the genus ‘animal.’ Equilateral, isosceles 
and scalene are the co-ordinate species of the genus ‘triangle/ 
The relation between genus and species has been likened 
to that between a container and its contents. We our^ives 
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Mve said tliat a genus is a class which contains two or more 
siib^irclinate classes. Though the use of the word ^contain^ 
h fierniisslbk, the genus cannot be viewed as the container 
III the lifera! sense of the term and the species as the contents. 
Even lifter the contents have perished the container may 
continiie to exist. But the genus has no existence apart from 
the species. The genus is realised in the species. It is nothing 
over and above them, ft is sometimes said that the genus 
possesses less connotation than the species. But even this 
is wnmg. The connotation of the genus is not very definite 
whtTea.> the connotation of the species is definite. The genus 
Ls extensive and indeterminate; the species is more restricted 
and determinate. 

Mi. Kfferentia 

^The differentia Is a quality or group of qualities which 
ciistingiiishes a s|iecies from other species in the same genus. 
The disUnguisMng attribute of the species, peculiar to it and 
dificrentiafing it from other species of the same genus, is 
m!'pt is^ radec! the ‘differentia.’ Thus ‘rationality’ fs the 
differptia of ‘man,’ since it distinguishes ‘man’ from ‘tiger,’ 
iion,’ etc., which are its ^co-ordinate species under the same 
genus ^‘animal. The attribute of having three equal sides is 
the clifmrentia of equilateral triangle, since it differentiates 
it from the other species of triangles like the isosceles and 
the scalene. 

iw Fmpiiptn 

\ccording to Aristotle, a proprium is a property peculiar 
to .'Subject and is an inseparable concomitant of it. The 
propria v/hich belong to the whole of a class, and are peculiar 
to h, do not have any important effect on its other charac- 
tenslics, When we say “The Ethiopian cannot change his 
skim nor the ^leopard his spots,” we mean that the pigment 
of toe Ethiopian’s skin and the spots of the leopard are their 
respective properties. 

Porphyry made a change in the meaning of proprium. 
According to him, a proprium, is not necessarily peculiar to 
subject, but ft follows from the defiiiition (essence or 
crmnotation) of its subject. Aristotle would regard the 
capacity to cook food as a proprium of man. But unless the 
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tulinary art can be shown to be a necessary consequence of 
man’s rationality, it would, for Porphyry, be an accident of 
man. Porphyry regarded proprium as an attribute which 
does not form part of the connotation (or definition) of a 
term, but which follows from it, either as effect from cause 
or a conclusion from premise. Thus The power of judging’ 
predicated of ‘man’ is a property which follows as an effect 
from his ‘rationality.’ That the three angles of a triangle 
are together equal to two right angles is a property of a 
triangle which follows as a conclusion deducible from the 
essential properties of a triangle. 

V. Accidens 

An accidens is an attribute which neither forms part of 
the connotation of a term nor is deducible from the conno¬ 
tation. It is a feature accompanying the defining attributes 
without being deducible from them. The word ‘accidfens’ 
may suggest that such an attribute is merely ‘accidental’ to 
its subject. But that is not the intended meaning here. 
‘Accidens’ as a predicable means a quality whose connection 
with the essence we do not understand. Thus the colour of 
animals was once regarded as an accident for which no reason 
could be given. But now the colour of animals is considered 
to be an effect.of their nature and habits. In some animals 
the colour is determined by its being advantageous for con¬ 
cealment. In others the determinant may be the advantage 
of advertising. 

A distinction is made between inseparable and separable 
accidens. The inseparable accidens of a class is that quality 
which is present in all the members of the class, but whose 
presence is not known to be essential to the nature of the 
class. All crows are black. But we know of no reason why 
they should be black. It is not easy to distinguish an 
inseparable accidens, such as the black colour of the crow, 
from the proprium. The latter can be distinguished only by 
the test of deducibility from the essence. The inseparable 
accidens of an individual is that non-essential quality which 
pertains to the individual at all times, e.g., ‘born in India,’ ‘six 
feet high,’ etc. The separable accidens of a class is an attri¬ 
bute which belongs only to some members of the class, e.g., 
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animal.’’ Here, ^aninnaF is the genus and ‘rationaf Is the 
diflerentia. In defining a term we should relate it to its 
proximum genus and state its differentia. Othermdse the 
definition would be incomplete. *Man Is a rational being* 
is not a definition: for, ‘being' is not the proximum genus of 
man and the definition omits the qualities of ^animai’ which 
form part of the connotation of ^man.' 
ii. Rules of Definition 

Certain rules or principles of definition have been recog¬ 
nised by logicians. They state what the requirements of a 
logical definition are: 

(1) A definition should state thr cssentm! attributes of 
the things defined. This is done by defining a term per genus 
et diferentiam, i.e., by stating the immediate higher class 
and the differentiating quality or qualities. 

(2) It should state neither more nor less than the vholi 
cofvjotafion of the term defined. The definition should be 
exactly equivalent to the class of objects defined. 

A definiton which states more than the connotation of 
the term defined is too narrow. A definition can embrace 
more than the connotation of the term defined by including 
either some of the propria or some of its accidens. If we 
define an equilateral triangle as a triangle having three equal 
sides and three equal angles, we include in the definition, 
besides the differentia a property. In so defining we suggest 
that there are equilateral triangles which may have three 
equal sides and 3/et not have their angles equal. But this is 
not the case. The definition is too narrow because it suggests 
that the denotation is restricted, that triangles with three 
equal sides and three equal angles are a species of triangles 
with three equal sides. When an accidens is included in the 
definition the same error is committed. The definition of a 
triangle as a plane rectilinear figure having three equal sides 
is too narrowx Having three equal sides is an accident to a 
triangle: what is essential is the possession of three sides. In 
including the accidens the legitimate denotation of triangle 
is restricted. Hence the definition is too narrow. 

' If a definition contains less than the connotation of the 
name, it is too wide, for it is applicable to a greater number 
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of thiPgs than are included in the denotation of the term 
cleiiiiecL If an equilateral triangle is defined as a plane 
rediliiiear three sided figure, the definition really includes 
di tririRgles. The predicate is wider in denotation than the 
Mjbject. Hence the definition is too wide. 

i8| A definiimn should not be expressed in obscure, 
or ambi^uom language. The aim of definition is 
make distinct the meaning of a term. If the definition 
bf as vague and obscure as the term itself, then, the purpose 
defirJdon wmiild be defeated. When we violate the demand 
for clearness in a definition w^e are said to define ignotum 
p*r iejiafius or prr aeque ignotum; that is, we are explaining 
the unknown b}’ the more, or at least equally, unknown. An 
amusing instance of such a definition is Dr. Johnson’s defini- 
tinn of a net as reticulated fabric, dicussated at regular 
inter'cals, with interstices between the decussations.” Here 
the used in defining are less familiar than the term 

fltviiied. This definition is as useless as the Irishman s con- 
(I'ptie-n i?f I he net a-? a leg of holes tied together by a string. 

is peculiar ldios>mcracy,” and “Fluency is an 
exubennire of verbosity,” are cases of definitions which do 
mt m:\ke clea^ the terms defined. When we say “The lion 
is the king of beasts,” or “Bread is the staff of life” or 
Is the mother of invention” or “Memory is the 
tablet (A the miner' we are indulging in figurative language 
and not giving definitions. 

In special sciences, however, definitions may contain 
W'ords which, to the uninstructed man, will be obscure, e.g,, 
Sodium is an element exhibiting line D in the spectrum. Such 
defmitirms are perfectly sound, though they may be unintel¬ 
ligible to one w'ho is unacquainted with those sciences. 

(4 1 J definition should not contain the term to be 
iefimi, nor my %i^ord directly synonymous with it. It should 
mt, iirrctly or indirectly, define the term by itself. It should 
mi be tmioiogoMS. 

When a definition violates this rule, it is called circulus 
in dtfinimio or a circle in defining. It is meaningless to 
define a term by means of the term itself, e.g., conic section 
M a section of a cone'; ^Truth is veracity in speech and act’; 
'Justice Is the way of acting Justly’; Tife is the sum of vital 



DEFINITION 


29 


processes', etc. It is tautolc^ous to define an archdeacon 
as one who exercises arcWdiaconal functions, or a viceroy as 
one who discharges viceregal duties. All these are glaring 
cases of circular definitions. 

This rule is not violated when the name of the genus is 
repeated in defining a term which stands for a subordinate 
species without a distinct name of its own. The definition 
of an equilateral triangle as a triangle which has three equal 
sides is perfectly valid. 

(5) A definition should not be negative if it is possiMe 
to make it affirmative. 

A definition should state what a term signifies rather 
than what it does not signify. We must not, for example, 
define things by their contraries or contradictories. To say 
that 'knowledge is the opposite of ignorance’ or 'sleeping Is 
the opposite of waking’ is not to define 'knowledge' and 
'sleeping.’ There are, however, terms which are best defined 
negatively, e.g., 'non-belligerent,' 'alien,’ ‘indivisible,’ etc. We 
may define, for instance, a spiritual being as a being which 
is not material, a bachelor as an unmarried man, a stool as 
a seat for one without a back to it. But it must not be 
thought that because a term is negative in form it is necessary 
to define it negatively. Intemperance, e.g., can be defined 
affirmatively as the excessive indulgence in strong drink. 

(6) Dr. Mellone adds a sixth rule to the five given 
aimie, and he calls it a 'counsel of perfection.’ The rule is: 
the definition should contain nothing superfluous. This, in 
fact, sums up the essentials of definition, in so far as the aim 
of this logical process is to 'mark off’ the object defined from 
the others by exhibiting neither more nor less than its essence, 
lit. The Limits of Befinitioii 

The traditional type of definition is achieved, as was 
shovii above, by mentioning the proximate genus of the thing 
to be defined and the characteristic differences which distin¬ 
guish it from other species. In certain cases these conditions 
of a logical definition cannot be fulfilled. It is not possiMe 
to define the summum genus which has no genus above it. 
And again, though species like 'man’ or 'metaF may be 
defined, individual characteristics cannot be stated by means 
of a definition. Hence it is said sometimes that the summum 
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aad mdividiials are indefinable. Again there are otber 
terms like ‘space; iife; 'Ibooght; which are also 

inciefinable, since they denote objects that are smi generis or 

of the^r own class. 

iv« Sy^itematk Definition 

These difficulties arise ony if we adhere to the tradi¬ 
tional method of defining terms. Definition per genus et 
(Uihrrntiam assumes the existence in the world of fixed classes 
or* kinds arranged In an unchanging, hierarchical order. Only 
then is it possible to subsume a species under its immediate 
genus and differentiate it from its co-ordinate species which 
in effect is definition as understood in traditional logic. But 
modern science recognises no fixed Species or real kinds. 
There is no immutable trait by virtue of which a particular 
class may be distinguished from the rest. The theory of 
evolution has revealed to us that all things are subject to a 
prm:ess change. Man, we are told, is descended from the 
ape, \ewer and newer species are evolved from the older 
tines. From the unicellular amoeba to the multicelled man 
there runs a single chain of evolution. And so in the realm 
of science it is no longer possible to define terms in the old 
traditional way. instead of defining by genus and differentia, 
science adopts what may be called the systematic method, f.c., 
it tries to show the position of the thing defined as an element 
in a S 3 ^slem, The whole universe is a system; and in it there 
are ever so many smaller systems. Nothing hangs in the air 
as it were, unrelated to others. The supreme task of science 
is to organise apparently isolated entities into system; or 
rather it is to discover the system to which a thing belongs. 
And vhen this is done, a thing is said to be defined. The 
scientirjc^or systematic definition, then, consists in exhibiting 
the relation of the object defined to other elements^ in the 
system anil to the system as a whole. The definition of a 
Ihlng is also |X).^sil)e by tracing it to its origin or showing 
the mmk of its genesis, as when a circle is genetically defined 
as The plane figure generated by revolving a straight line 
akwt me of its extremities which remains fixed.’ In the view 
of til# scientist, then, there is nothing which cannot be defined- 
Unlike traditional logic, it admits of no indefinables. 



CHAPTER V 
DIVISION 

:i. Division and Definition 

Division is the complement of definition. If definition 
is the process of making distinct the connotation of a term^ 
division is the method of exhibiting the denotation of a term. 
In defining a term, we state its essential nature; in dividing 
it, we analyse its extension. Both aim at the same end, viz,f 
of making clear the meaning of terms. In fact, division is 
extensive definition. It is a process of analysing a genus into 
its various sub-classes. It supplements logical definition 
which we studied in the last chapter by showing in detail the 
denotative aspect of the significance of a term. And by its 
very nature, it has to follow definition, since it is not possible 
to divide things, without some knowledge about their essential 
nature. In order to divide conscious beings into men and 
beasts, for instance, we should know first the differentia of 
men and the differentia of beasts. When we divide a genus^, 
we think of an attribute which characterises some of its mem¬ 
bers and thus serves to distinguish them from the others. It 
is this which suggests the basis of division. It will be evi¬ 
dent, then, that in order to analyse the denotation of a term, 
we must also have a knowledge of its connotation, which again 
shows what we urged in an earlier chapter, viz,, that every 
term has a double significance, 
ii. Division and Classification 

Natural science has familiarised us with a process known 
as classification which is substantially the same as division. 
The only distinction between the two is this. In division, we 
start with a genus and distinguish the species within it: in 
classification, we start with the particulars of a gent^ and clas¬ 
sify them into groups, according to their likenesses and differ¬ 
ences. When one analyses the genus ^man’ into the species, 
African, American, Asiatic, Australian and European, it is 
division. When one collects stamps and groups them accord¬ 
ing to value, or country or date, it is classification. In divi¬ 
sion. we move downwards from the more general to the more 
special; in classification, we move upwards from the more 
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special to the more general The distinction between the two' 
processes, however, is only theoretical; for in actual thinking 
we use them together. As Joseph says, “In actual practice 
(iiir thought may move in both directions at once; and the 
process of dividing a genus is at the same time one of classi¬ 
fying the things in a genus. If, for example, one were asked 
to divide the genus novel, he might suggest a division into the 
novel of adventure, of character, and of plot; but he would 
at the same time run over in thought the novels that he had 
read, and ask himself if they could be classed satisfactorily 
under these three heads.’’ 

A distinction is usually made between artificial or 
diagnostic classification and natural or scientific classification. 
When a classification is made on the basis of some superficial 
quality to serve some practical purpose, it is artificial. In a 
catalogue the books are arranged according to the initial letter 
of their names. Here, there is no vital principle involved. 
The arrangement is only for the sake of convenience and easy 
detection of the book one wants, “A farmer does not divide 
plants, like a botanist, into dicotyledonous and monocoty- 
ledonous, but into useful plants and weeds.”* This again is 
an artificial classification intended to serve an ulterior end. 
A mlurai classification, on the contrary, is made purely from 
a theoretic Interest. It is guided by the essential properties 
of things. All the classifications in science are of tMs nature. 
The distinction between the two kinds of classification, how¬ 
ever, should not be regarded as an absolute one. Even the 
artificial classification is based on some natural property; only 
that property may not be an essential one. And very often 
it is the artificial classification that leads to the natural classi¬ 
fication. 

ii. The Principle of BlvMon 

The purpose of division is to distinguish the various 
species siiusuroed under a genus. This is achieved by analys¬ 
ing the denotative implications of the genus on the basis of a 
principle. This principle is called the fundamentum divi- 
simm. If we divide men into white, black, yellow, etc., the 
principle of division is the colour of their skins. Thus every 
dwhmn must be made on the ground of a principle. 

♦Ml: Sjstawi bk. iv, ch. vl, sec. 2. 
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Tte same genus may be divided according to dinerent 
principleSj not in the same bnt in different divisions* Thus^ 
on the basis of the relative lengths of the sides of a triangle, 
triangles may be divided into equilateraij isosceles and scaieM; 
and on the basis of the size of the angles, they may be divided 
into right-angled, obtu»-angled and acute-angled* When the 
same genus is thus divided in different ways, the prcKress is 
called ca-divmm, 

A division may be carried through several stages; the 
species into which a genus is divided may them^Ives be sub¬ 
divided into simpler species. This process is called sub-dwi- 
swn\ and it has to come to a stop when we F«ch the mfima 
specks which cannot he subdivided into smaller classes e.g,^ 
men may be first divided into Asiatic, European, etc.; Asiatic 
into Indian, Chinese etc., Indian into Hindu, Muslim, etc.; 
Hindu into Saiva, Vaishnava, etc. 
iv. Rules ef division 

As we discussed certain rules for definition in the last 
chapter, so we have rules also for division. These rules may 
be directly derived from the nature of the process. They are 
as follows: 

(1) Every division is made m the basis of a unity wMck 
reveals itself in its differences or varieties. 

This requires little comment, as it merely states the 
nature of division already explained. Logical division is 
always of a genus into its constituent species. The genus 
stands for the common nature or unity, and the species for the 
differences within It, If there is a class which has no distinc¬ 
tions within it, then no division is possible. Nor is division 
possible in the case of a heterogeneous collection of entitles 
bearing no mutual resemblance whatever. 

(2) Every act of division must be based on a single 
principle or fundamentum divisionis. Breach of this rule is 
called cross-division. We stated above that division proceeds 
on a principle or fundamentum. While it is legitimate to 
divide a genus on different bases in different acts of division 
(co-division), it is illogical to use mcM-e tlmn one principle in a 
single proce^ of division. For instance, it is wrong to divide 
men into fair, dark, uncivilised, cultured, and Mongol; for the 
division invote tlir^ prncipte, im.f varictie of colour, lof 
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culture and of race. The aim of division is to set forth clearly 
the denotation of a term. In the example of a division given 
above, the denotation of man is anything but clear. A dark 
man may be cultured; even so a Mongol. By changing the 
principle of division we make for confusion and not for 
clarity. A cross-division goes against the very purpose of 
division. It is worse than useless, says Joseph, for instead of 
assisting to an orderly arrangement of things in thought, it 
introduces confusion. 

(3) Tke constituent species or dividing members must 
not overlaps but must be mutually exclusive. This is implied 
even in the second rule. If the principle of division is chang¬ 
ed, then the groups into which the genus is divided will not be 
miitually exclusive. In the example of cross-division given 
In the last paragraph the classes into which man is divided 
overlap. Fair men and cultured men are not divisions of 
men, for among fair men some may be cultured and others 
not. The proverb which distinguishes ^fish, flesh, fowl and 
good red herring^ and Dr. Johnson’s classification of the in¬ 
habitants of Britain north of the Tweed into Scotchmen and 
Damned Scotchmen are also cases of overlapping division. In 
these cases, observes Joseph, the logical error points a sar¬ 
casm; but in itself it is comparable to the procedure of the 
philosopher, who cut two holes in his door, a large one for the 
cat and a small one for the kitten. 

(4) The division must be exhaustive, i.e., the dividing 
members must be together coextensive with the divided 
whole. In a process of division all the species of a genus 
must be stated. Nothing should be omitted; and nothing else 
should be included. The division of triangles into equilateral 
and isosceles is incomplete, because there -is the third variety, 
scalene. The division of triangles into equilateral, isosceles, 
scalene and square, is again faulty, because square is not a 
species of triangle. 

(5) // the division be carried through several stages, 
emk stage must as far as possible be proximate. That is to 
mf, mch species must emerge from its proximate genus so 
that nothing in the middle may be omitted. The old logi¬ 
cians, expressed this in the formula, divisio ne fiat per saltum, 

musLnot inake-a'deap* thik rule is "violated^ soihe 
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members of the whole we start to divide will te left out. A 
breach of this rule is made when^ for iostancej religions are 
divided into Polytheism, Judaism, Chiistianity, and Christia¬ 
nity into Catholicism and Protestantism. The proper divi¬ 
sion would be: religion into Moncrtheism, Polytheism, etc., 
l^Ionotheism into Judaism, Christianity, etc., and Christianity 
Into. Catholicism, Protestantism, etc. 

V. Divisioii by Pichotomy 

A purely formal method of division known as dichotomy 
w’as in vogue in the Middle Ages. It consists in the division 
of a term into two parts, one positive and the other its cor¬ 
responding negative. The principle underlying this method 
is the Law of Excluded -Middle^ which asserts that between 
logical contradictories there is no middle ground. Terms like 
M and not-n exhaust the universe. Anything must be either 
a or not-a. One or the other of ^ these contradictories must 
belong to every possible subject. “Applying this logical prin¬ 
ciple, A may be divided into B and not-B, not-B into C and 
not-C, not-C into D and not-D, and so on. This is division 
by dichotomy. According to this method, the term Triangle^ 
would be divided thus: 

Triangles 


Equilateral Non-equilatera! 


Isosceles Non-isosceles 

__ i 

I i 

Scalene Non-scaleBe 

Such dichotomic divisions are formally perfect but they 
are not of much value and are open to objections. 

(1) In the first place, at each step of the 'division, one 
of the sub-classes is left vague. Tbo term not-B dc^s not 
denote any definite class. On the basis of dichotomy even 
such absurd divisions like ‘virtue is either square or not- 
square^ will be valid. 

* See the Chapter on the Laws of Thought. 
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(2) Secondly, in so far as the method is formal, it is> 
entirely hypothetical. The division does not guarantee the 
reality of any of the sub-classes. Non-scalene is a sub-class 
in the illustration given above. But there are no non-scalene 
triangles which are also non-equiiateral and non-isosceles. 

(3) Thirdly, the method is excessively cumbrous. It 
represents co-ordinate species as if they were subordinate to^ 
one another. Equilateral, isosceles and scalene are co-ordi- 
nate species of triangle. But in the division they appear as 
If they were subordinate to one another. 

vi. Other Kinds of Division 

There are kinds of division which are not logical in cha¬ 
racter and which must be distinguished from logical division.. 

(1) Physical partition is the division of an individual 
thing or aggregate into the parts of which it is composed, e.g,, 
the division of a chair into seat, back and legs; of Madras 
Presidency into the various districts. 

(2) Verbal division is the process by which different 
senses of an ambiguous name are distinguished, e,g., ‘vice^ 
into moral fault and a mechanical tool. 

(3) Metaphysical division is conceptual analysis where¬ 
by the attributes of a thing or class of things are distinguish¬ 
ed. e.g., silver into something white, malleable, etc. This is a 
<iivision which can be accomplished only in thought, and 
hence is conceptual. 

^ All these are different from logical division. In logical 
division the whole, which is divided, can be predicated of its 
parts— e,g,, animal is divided into man, lion, etc.; and the 
divided whole 'animal’ may be predicated of each of the divid¬ 
ing members; we may say 'man is animal,^ 'lion is animaF 
and so on. In metaphysical analysis the parts can be predi¬ 
cated of the whole— e,g., we may say, 'silver is white,^ 'silver 
is malleable/ etc. In physical partition we can neither predi¬ 
cate the parts of the whole nor the whole of the parts —e g 
we can neither say that the chair is back or legs, nor that the 
back or legs are the chair. 



CHAPTER VI 
PBOFOSraONS 

L latroiliictioii 

Having learnt the implications of terms let us now turn 
to a study of propositions. A proposition, according to Aris¬ 
totle, is a statement in which something is said regarding 
something else, either affirmatively or negatively. That about 
which something is asserted is the subject of the proposition: 
that which is asserted of the subject is the predicate: and the 
assertion is the copula which is usually signified by the words 
or ‘is not,’ ‘are' or ‘are not.' Thus when analysed, a pro¬ 
position seems to consist of three parts. But really speaking, 
the copula is not a part at ail. It is not a coupling link con¬ 
necting the subject term and the predicate term. It simply 
expresses the mental act of judgment. When we Judge ‘man 
is mortal’ there is nothing in our thought corresponding to the 
■word ‘is’; we are merely thinking of the mortality of man, 
and the copula represents our judging. In common speech 
w*e do not always employ the copula. The sentence ‘What 
can't be cured must endured' is certainly the verbal ex¬ 
pression of a judgment. But it does not contain the w^ords 
‘is’ or ‘is not.’ It is only for the sake of convenience that 
such sentences are reduced to logical form with a copula in 
each. If it is to be stated as a strictly logical proposition, the 
sentence given above will take the form ‘All things which 
cannot be cured are things which must be endured’ where the 
word ‘are’ is the expression of the copula. But it should be 
remembered that the analysis of a proposition into subject, 
predicate and copula is an artificial arrangement whose pur¬ 
pose is to avoid ambiguity in reasoning, 
ii. Lo^cal FropositioB and Granunatical Sentence 

The logical proposition must be distinguished from the 
grammatical sentence. The logical proposition is the expres¬ 
sion of a judgment. It embodies thought and hence conveys 
information which may be either true or false. The scope of 
a grammatical sentence is not so restricted. Not only 
thoughts, but wishes, commands, feelings, etc, may be ex¬ 
pressed in sentences. Hence Whately refers to the propo¬ 
sition as ‘an indicative sentence.’ What is not indicative of a 
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thought is not a proposition. Questions like ‘Breathes there- 
the man with soul so dead?’ commands like ‘Do thy duty 
without caring for the reward,’ and exclamations like ‘Horri¬ 
ble." are not logical propositions as they stand. But it will 
be noted that in each of these cas&s there is a proposition im¬ 
plied. The question carries with it its own answer. It means 
in effect that no man with soul so dead lives. The command 
implies that duty is to be done without a thought as to its re¬ 
ward. And the e.xclamation refers to the judgment that 
something (given in the context) is horrible. So in such 
cases the proposition must be extracted and stated in the 
logical form. 

Even indicative sentences which are media of informa¬ 
tion are not usually found in the propositional form. The 
logical form of a proposition is ‘S is (or is not) P’. But sen¬ 
tences need not be stated in this form. The order of words 
may be changed for the sake of effectiveness, style etc. Thus 
the sentence ‘Blessed are the merciful’ is not a strict logical 
profMsition. In order to assume the proper form it must be 
rewritten thus: ‘All merciful people are blessed.’ Very often 
the grammatical subject and predicate are not the same as the 
logical subject and predicate. In the sentence ‘we know the 
soul through introspection’ the grammatical subject is we, the 
principal noun in the nominative case, and the predicate is 
know, the main verb. But the logical subject is not ‘we’ but 
‘our knowledge of the soul’; the logical predicate is contained 
in the rest of the sentence: and the copula is included in the 
grammatical predicate. Reduced to logical form, the propo¬ 
sition will be ‘our knowledge of the soul is knowledge which 
comes through introspection.’ Thus, it must be clear that all 
grammatical sentences-—even indicative sentences—are not 
profwsitions, though it is true that all propositions are gram¬ 
matical sentences. When a sentence is given for logical 
treatment, the first task that a student of logic has to do is to 
recast it into the correct propositional form with a subject and 
a predicate connected by a copula which should be in the pre¬ 
sent tense of the verb ‘to be.’ In a subsequent section of this 
chapter will be found hints for reducing sentences to logical 
propositions. 
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iii. Classification of Pro|M>sitioiis 

ia) Aixording to Relation 

There are several ways of classifying propositions. The 
most important of them is the classification of propositions 
into the categorical and the conditional. In a categorical 
proposition the predicate is either affirmed or denied of the 
subject without any condition. A categorical proposition is 
an unconditional statement. It is of the form ‘S is P“ or ‘S 
is not P/ e.g.j 'Socrates is a man,' 'The weather is not plea¬ 
sant/ Conditional propositions are assertions under condi¬ 
tions. Of these there are two kinds, the hypothetical and the 
disjunctive. The hypothetical proposition is expressed in 
one of two forms: (a) If A is B, C is D: (b) If A is B, A is 
C. 'A is B' expresses the condition and is called the antece¬ 
dent: 'C is D’ or W is C’ is the consequeM or what follows 
from the condition; e.g.. If wishes were horses, beggars 
would ride: If he is brave, he would defy unjust authority. 
The disjunctive propositions can also be expressed in one of 
tw'o forms: (a) Either A is B or C is D; {b) Either A is B 
or A is C: c.g., 'Either war should be banished or humanity 
will perisiP; 'The signal lights are either red or green.' \Vc 
shall confine ourselves for the present to a study of categorical 
propositions, postponing a consideration of conditional 
propositions to a later stage. 

(b) According to Quality 

We have seen that every proposition either affirms 
or denies, i.e., it states that a thing is such and such or is not 
such and such. This is called the quality of the proposition. 
In respect of quality, then, propositions are either affirmatme 
or negative. In an affirmative proposition the predicuie is 
asserted as belonging to the subject. In a negative proposi¬ 
tion the predicate is denied of the subject. The affirmative 
proposition is of the form 'S is P'. The negative proposition 
is of the form 'S is not F\ In the assertion 'Roses are red/ 
the predicate 'red' is affirmed of the subject 'roses.’ In the 
statement is not perfect/ the predicate 'perfect' is denied 
of the subject 

(c) According to Quantity 

According to quantity, propositions are divided into imi- 
versa! and particular. The quantity of a proposition is deter- 
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mined by the extension or denotation of the subject term* 
When the predicate is affirmed or denied of the whole of the 
subject, the proposition is universal- Thus in the proposition 
'All men are mortal/ the predicate ‘mortal' is affirmed of the 
whole subject ‘men/ and in the proj^sition ‘No men are per¬ 
fect/ the predicate ‘perfect’ is denied of the entire subject 
‘men’. When the predicate is affirmed or denied only of a 
part of the denotation of the subject, the proposition is parti¬ 
cular. Thus in ‘Some men are wise’ wisdom is predicated 
affirmatively of a portion of the subject, and in ‘Some men 
are not wise’ it is predicated negatively of a portion of the 
subject ‘men.’ 

There are some propositions with a singular term as the 
subject, e.g,, ‘The highest peak in the world is Mount 
Everest/ ‘Harischandra is the classic example of a votary of 
truth’, ‘The League of Nations is no more.’ These are called 
singular propostions. Their subjects are indivisible and must 
ever be used in their whole extent. Hence, for the sake of 
convenience, these propositions are also called universal. 

Another class of propositions called ‘indefinite’ or ‘inde- 
signate’ has been recognised by some logicians. This class is 
considered to include propositions which do not give us any 
clue as to the quantity of the subject. We cannot say by 
looking at the form of those propositions whether they are 
universal or particular, e.g., ‘Man is frail/ ‘Crime is punish¬ 
ed’. Such propositions, given apart from their context, are 
difficult to be classified either as universal or as particular. 
In fact, they are not propositions at all, but sentences. In 
the words of Mellone, “Indefinite propositions have no place 
in logic, unless they are merely abbreviations, and their real 
quantity Is obvious, as in the following: ‘Triangles have 
three interior angles together equal to two right angles’ or 
‘Men are rational,’ etc,” Thus some propositions may be 
indefinite in form but definite in meaning. While charac¬ 
terising a proposition as universal or particular, we must con¬ 
sider the meaning and not the form. If the predicate is an 
invariable and necessary attribute of the subject as in ‘Glass 
is fragile’ the proposition is universal. If on the other hand, 
the predicate is only an accidens as in ‘Glass is rough’, the 
profwsitioa is particular. 
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Tbe words and *some* are the only signs of quantity 
‘Sanctioned in deductive Ic^ic. When other words signifying 
quantity are found in sentences, they must be converted into 
one of these words—^*alF if the predicate speaks of the whole 
of the subject, and %ome’ if it asserts only of a part of the 
subject. Thus, for example, ^most' and ^many’ must be re¬ 
presented merely as ^some.’ ‘Most persons in India are poor/ 
expressed in logical form, becomes ‘Some persons in India are 
poor/ In logic, it must be borne in mind, the word ‘some' 
means any indefinite quantity, and not as in popular usage, a 
small fraction of the whole. ^Moreover, it does not exclude 
the possibility of ‘all.’ It signifies some at least and not some 
only.'^ 

We have now seen that all propositions have quality and 
quantity. They are either affirmative or negative, and uni¬ 
versal or particular. Combining these distinctions, we have 
four types of propositions. In order to symbolise these types 
the vowels A, E, I and O are employed. A and I are the first 
two vowels in the Latin word a$rmo (I affirm) and they stand 
respectively for universal affirmative and particular affirma¬ 
tive propositions. E and O are the vowels in the Latin word 
ncgo (I deny) and they signify respectively universal negative 
and particular negative propositions. Thus a universal affir¬ 
mative proposition is called A and is of the form ‘All S is P’ 
(SAP); a universal negative proposition is called E and is of 
the form ‘No S is P’ (SEP); a particular affirmative proposi¬ 
tion is called I and is of the form ‘Some S is F’ (SIP): and a 
particular negative proposition is called O and is of the form 
'‘Some S is not P’ (SOP). 

The E proposition (No S is P) requires some comment. 
If we look at the copula ‘is,’ it will seem as though the pro¬ 
position is affirmative. But, in truth, it is not so. The sub¬ 
ject of the E proposition is ‘All S’ and the copula is ‘Is not.' 
Yet the proposition is not given in the form ‘All S is not P' 
because in the English language, as in many other languages, 
‘All S is not P’ really means ‘Some S is not P’. The meaning 
of the statement ‘All is not gold that glitters’ is that some 
things that glitter are not gold. To avoid the ambiguity in 
the form ‘All S is not P’, ‘No S is P' is used to signify the uni- 

* See Latta and Macbeath: The Elements of Logic, p. W. 
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versa! negati%^e. Where^ however the E proposition Is a sin¬ 
gular negative proposition, it is expressed not in the form ^No 
S is F' but in the form is not or ^The S is not P’ because 
in this case there is no possibility of ambiguity. The subject 
is used as indivisible and therefore ^Some S is not P’ would be 
impossible. e,g.^ '^The Ganges is not a South Indian river.’ 

{d) According to Modality 

Propositions are also distinguished on the basis of moda¬ 
lity. The modality of a proposition consists in the degree 
of certainty or probability with which the predicate is either 
affirmed or negated of the subject. There are three kinds of 
propositions under this head: assertoric, problematic and 
apodektk. An assertoric proposition is that in which a simple 
unqualified statement is made: S is P; ‘Crows are black.’ A 
problematic proposition states a possible relation between the 
subject and the predicate: S may be P; ‘Mankind may 
become absolutely non-violent.’ An Apodeictic proposition 
expresses that the relation between the subject and the predi¬ 
cate is necessarily grounded in their nature: S must be P; 
‘An equilateral triangle must be equiangular.’ These three 
varieties of propositions indicate the possibility, the actuality 
or the necessity, not of the subject or the predicate, but of 
the relation between the two. If we are merely aware that 
S and P are related without knowing its grounds, our judg¬ 
ment is assertoric. If we do not know the grounds of the 
relation and if we have not even observed the relationship, 
our judgment is problematic. If we know the grounds of 
the relation between S and P definitely, our judgment is 
apodeictic. 

{€) According to Import 

Propositions have been divided by some into analytic (or 
explicative) and synthetic (or ampliative). An analytic pro¬ 
position Is one in which the predicate merely states what is 
already implied in the subject, e,g., ‘A triangle is a three-sided 
figure.' A synthetic proposition is one in which the 
predicate adds something new to what is said in the subject 
and asserts what is not already implied therein, e,g., ‘The 
rose 1$ red.’ Kant makes the distinction thus: “There are 
two ways in which the predicate of an affirmative judgment 
may be related to the subject. Either the perdicate B is 
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already tacitly contalEcd in the subject A, or B lies entirely 
outside of A, although it is in some way coiuiected with it» 
In the one case I call the judgment analytic, in the other case 
synthetic. Analytic judgments are those in which the predi¬ 
cate is related to the subject in the of identity, while 
in s\'iithetic judgments the predicate is not thought as 
Identical with the subject.’* 

This distinction, however, is not absolute and cannot be 
justified. It is ones degree of knowledge that cleteroniies 
whether the predicate adds or does not add something new 
to what is said in the subject. A proposition may be analytic 
to one and synthetic to another. That the interior angles of 
a triangle are together equal to tv/o right angles is analytic 
knowledge to the geometrician but synthetic to the layman. 
Again, knowledge is a growth, and it progresses from less to 
more. Hence a proposition which is synthetic at one time 
may become analytic at another. 

IV. E eduction of Sentences to Logical Form 

We said that the beginner in logic must acquire the skill 
to reduce given sentences to logical form. We give below 
Lertain hints which will help him accomplish this task: 

(1) A, Ej 1 and O are the four types of categorical 
propositions recognised in logic. If sentences which are not 
in the strict logical form are given, they should be reduced 
to one of these four types. Poetical or rhetorical assertions 
are to be transformed into logical proiX)sitions with the least 
possible sacrifice of meaning. 

{2} In reducing a sentence to its logical forni, we must 
be guided by the meaning of the sentence. As Hamilton saysj 
■‘Before dealing with a judgment or reasoning expressed in 
language, the import of its terms should be fully understood.” 

( 3 ) We meet frequently with sentences which combine 
two or more propositions. Such compound propositions were 
:alled by the medieval logicians cxpouibk: When reducing 
them to logical form they must be split up into simple propo¬ 
sitions, e.g., ^Gold and silver are precious metals' = ‘Gold is 
i precious metaF and ^Silver is a precious metal.’ 

(4) There are some propositions which are called 
exclusive. In them the subject is limited by words like 
‘alone,* ‘only/ ‘none but/ ‘none except,’ ‘none who is not/ 
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e.g., 'Graduates alone are eligible.' There are two ways of 
reducing such propositions to logical form: (a) By inverting 
the subject and the predicate of the given proposition, an A 
proposition may be formed. The example given above may 
be reduced to 'All those who are eligible are graduates.' (b) 
By taking the contradictory of the given subject as the sub¬ 
ject while the predicate remains the same, an E proposition 
can be constructed. Thus the above proposition will take 
the form 'No non-graduates are eligible.' 

(5) In what are called exceptive propositions the predi¬ 
cate is asserted of the whole subject with the exception of 
certain cases. The application of the predicate is cut off 
from a portion of the subject by a word like 'unless,' 'except,' 
'but,' etc. If the exceptions are definitely known, such pro¬ 
positions are to be regarded as universal, e.g., 'All metals 
except mercury are solid,’ If the exception is indefinite, the 
proposition is to be treated as particular, e,g., 'All metals 
except one are solid’ 'Some metals are solid.' 

(6) In reducing a sentence to logical form, one should 

first discover the true subject. The real subject can be got 

at by asking the question 'What is being spoken about?' 

(7) Then one must ask, what is stated about the sub¬ 
ject? The answer to this will reveal the logical predicate, 
and show whether it is affirmed or denied of the subject. 

(8) The copula must be clearly set forth, and, as we 

know, it must consist of the present tense of the verb to be 

with or without the negative particle not. 

(9) The next task is to determine the quantity of the 
subject. This is done by getting the answer to the question: 
Is the predicate intended to apply to the whole of the subject, 
or does the proposition intend to commit itself to an assertion 
about 'some only’ or 'some at least'? If the former, the 
proposition is universal: if the latter, it is particular. 

( 10 ) Words like 'all,' 'every,' 'each,' 'any,' when joined 
to the subject, signify an A proposition, e.g., 'Every soldier 
fought valiantly’ = 'All soldiers are persons who fought 
valiantly’; 'Each and every one of the students should study 
hard for the examination' = 'All students are those who 
should study hard for the examination'; 'Any house is a port 
in the storm’ = 'All houses are ports in the storm.' 
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(11) ProposItioEs with w'ords like ^all/ ^every/ ^each/ 
‘any,' containing the sign of negation ‘not’ are generally to 
be regarded as particular negative, €,g., ‘All is not gold that 
glitters' = ‘Some things that glitter are nc^t gold’; ^Every 
disease is not fatal' = ^Some diseases are not lataF; ‘Any 
excuse will not suffice' = ‘Some excuses are not those which 
will suffice.’ 

(12) Words like ‘no,’ ‘none’ added to the subject 
signify an E proposition. 

(13) The absence of any sign of quantity usually 
signifies a universal proposition, e.g,, ‘Blessed are the pure 
in heart' 1 = ‘AH those who are pure in heart are blessed': 
‘Murder will out' = ‘All murders are discovered sooner or 
later.’ 

(14) Propositions with words such as ‘most,' ‘a few,' 
‘certain,’ ‘many,' ‘almost all,' ‘all but one,’ ‘several' are to be 
treated as particular, e.g., ‘Most of the legislators did not 
attend the meeting' = ‘Some of the legislators are not those 
who attended the meeting'; ‘A few students have prepared 
their lessons’ = ‘Some students are those who have prepared 
their lessons’; ‘Certain interested persons are at the bottom 
of this mischief’ = ‘Some interested persons are those who 
are at the bottom of this mischief.' 

(15) Propositions containing words like ‘mostly,* 
‘generally,' ‘frequently,' ‘often,' ‘perhaps,' ‘nearly always,' 
‘sometimes’ are to be regarded as particular, e.g., ‘White cats 
with blue eyes are generally deaf' = ‘Some white cats with 
blue eyes are deaf’: ‘Students sometimes indulge in cat-calls' 
= ‘Some students are those who indulge in cat-calls.’ 

(16) The word ‘few’ means ‘almost none’ and its logical 
equivalent is ‘some not.’ Thus a sentence beginning with 
the word ‘few’ and not containing any sign of negation is to 
be treated as an O proposition; and if it contains a sign of 
negation, it should be regarded as an I proposition, since two 
negatives have the force of an affirmative, e.g,, ‘Few lx>oks 
on logic are easy to read’ = ‘Some books on logic are not 
easy to read’; ‘Few persons are not selfish’ == ‘Some persons 
are selfish.’ 

(17) Words like ‘seldom,’ ‘hardly,’ ‘scarcely’ have a 
negative meaning. When they occur in sentences not con- 
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taining any negative signs, those sentences should be reduced 
to 0, But when they are found in sentences containing a 
sign of negation, the sentences should be reduced to I. E.g,, 
T'^nasked advice is seldom accepted’ = ^Some pieces of un¬ 
asked advice are not accepted’; ‘Prosperous lawyers are 
not seldom honest’ = ‘Some prosperous lawyers are honest.’ ^ 

(18) A proposition whose subject is a singular term is 
to be treated as universal, e.g,, ‘Krishna is the teacher of the 
Gita' ‘The oldest Scripture in the world is the Veda.’ 

(19) Sometimes, interrogative sentences do not leave 
us in doubt about their answers. In such cases, they can be 
reduced to logical form, e.g., ‘Can the leopard change his 
spots?’ = ‘The essential nature of things is such as will not 
leave them.’ 

(20) It is not possible to give all the hints that are 
required for reducing sentences to logical form. The basic 
rule is that the student should transform sentences into logical 
prcjpositions without altering their meaning. 

V. EulePs Circles 

The relation between the subject and the predicate of a 
categorical proposition is explained by formal logic in terms 
of extension. There exists a certain relation between the 
class of things denoted by the subject and that denoted by 
the predicate. This relation may be one of inclusion or of 
exclusion, e.g., the proposition ‘All men are mortal’ signifies 
that ‘men’ are included in the class of ‘mortal beings.’ On 
the other hand, ‘No man is a perfect being’ means that the 
two classes ‘men’ and ‘perfect beings’ are mutually exclusive. 

Euler represented the relation between S and P in 
categorical Judgments diagrammatically by means of circles. 
Fig. 1 stands for the A proposition. In an A proposition the 
thing or class of things denoted by the subject is included in 
and forms part of the class denoted by the predicate. When 
we say ‘All men are mortal beings’ the class of men is meant 
to fall entirely within the class of mortal beings. 

The bigger circle stands for the denotation of the predi¬ 
cate term ‘mortal beings’ and the smaller circle for the 
denotation of the subject term ‘men.’ 

The proposition A does not generally assert anything 
about tte whole of its predicate. In the' proposition ‘All men 
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.-are mortal beings' a reference is made only to those mortd 
beings who are identical with men. There are mortals other 



than men, and about them nothing is said. Thus ordinarily 
the predicate of a universal affirmative proposition is under¬ 
stood to denote only a part of its extent. In the case of some 
A propositions however, the predicate term may not be wider 
than the subject term but equal to it in extent, c.g., '‘All 
equilateral triangles are equiangular.’ If such a proposition 
were to be represented geometrically, then the circle signify¬ 
ing S must be made to coincide with that representing P. 
The S and P of any logical definition stand in this relation 
of equality. But unless the P is known to be of the same 
extent as S, it must be regarded as wider in its scope. 



In the E proposition the circles representing S and P 
fall outside each other (see Fig, 2). The proposition E states 
that the class denoted by the subject is entirely outside 
the class denoted by the predicate. When it is said ‘No 
men are perfect beings,’ it is meant that the cla^^s of men 
is completely outside the class of perfect beings. The circles 
never meet. 

Fig. 3 represents the preposition I. The two circles 
intersect or overlap each other. When we assert ‘Some men 
are wise’ we mean that' a portion of mankind is identical with 
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are plane figures' the entire class of triangles is included in 
the class of plane figures. The subject of an A prop.^dtioE 
is universai in quantity, and so it is distributed. The predi¬ 
cate, however, is undistributed because its entire extension 
is not considered, and only a part thereof is spoken about. 
The statement ‘All triangles are plane figures' does not refer 
to all plane figures, but only to a portion of the class of plane 
figures which is identical with the class of triangles. 

The universal negative proposition (E) distributes both 
subject and predicate, for in it the entire extent of the subject 
is excluded from the whole extension of the predicate, e.g,^ 
the proposition ^No birds are mammals' excludes the entire 
subject ^birds' from ihe vrhole class of mammals. 

In the particular affirmative proposition (II, such as 
^some hires are web-footed,' the subject is not distrilmted, 
because ihe assertion is made only of a part of its extent, 
and the predicate too is not distributed because it is used in 
a limited extent. Some birds are not all the web-footed 
beings, but only some of them. 

The particular negative proposition (0) excludes a 
portion of the extent of the subject from the entire extent of 
the predicate, e.g., in ^Some men are not wicked/ a part of 
mankind is excluded from the whole class of wicked beings. 
Hence the subject of O is undistributed, while its predicate 
is distributed. 

To sum up the results: universals (A and Ei distribute 
their subjects; particulars (I and O) do not: negatives 
(E and O) distribute their predicates; affirmatives (A and li 
do not. 

Proposition A, subject distributed^ predicate undistri¬ 
buted. 

Proposition E, subject distributed, predicate distributed. 

Proposition I, subject undistributed, predicate undistri¬ 
buted. 

Proposition O, subject undistributed, predicate distri¬ 
buted. 

These considerations may be summarised in the 
mnemonic Asebinop, which means A distributes subject onlyy 
E both, I neither, and 0 predicate only. 

^ 4 



CHAPTER VII 

THE IBIPOET OF PEOFOSIMONS 

I. Introduction 

While explaining Euler’s circles we said that formal logic 
interprets the relation between subiect and predicate in terins 
of extension. But this is by no means the only possible way 
of interpreting the import of propositions. Since there are 
two terms in a proposition and since each term has a double 
significance, denotative and connotative, there are four pos¬ 
sible modes of understanding the import. Both subject and 
predicate may be read in extension. This is the denotative- 
denotative view, or, as it is otherwise called, class view. The 
subject may be taken in extension and the predicate in 
intension. This is known as the denotative-connotative view 
or predicative view. Both subject and predicate may be used 
in intension. This is connotative-connotative view or 
attributive view. Lastly, the subject may be understood in 
intension and the predicate in extension. This is connotative- 
clenotative view. We shall now study these four views 
regarding the import of propositions, 
ii. Class View 

The class view, according to which both subject and 
predicate are read in extension, is very important and popular 
in formal logic. The diagrammatic representation of the 
categorical propositions by means of Euler’s circles and the 
doctrine of the distribution of terms are founded on this view. 
It is called class view because it understands the subject and 
predicate terras as primarily referring to classes. The 
proposition ‘All men are mortal’ means that the class of men 
falls under or is included in the class of mortal beings. The 
proposition ‘No dogs are bipeds’ implies that the race of dogs 
falls outside or is excluded from the class of bipeds. Thus 
the relation between subject and predicate is regarded as 
one of inclusion or of exclusion. 

In the usual types of categorical propositions A, E, I 
and 0, the quantity mark is found only before the subject 
aiifl not l>efore the predicate. But on the class view the 
predicate also must be. quantified. And so Sir William 
Hamilton proposed to supply the quantity mark to the predi- 
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cate. According to bim, ounbt to take into account tbe 
quantity, always understood in thought, but usuaily, and for 
manifest reasons elided in its expression, not only of the 
subjertj but also of the predkair of a iudgment.” Since the 
predicate, like the subject, may be either universal or 
cular, there should be four additional types of categorfcal 
propositions. Hamilton names them U, N, Y and W. Tbe 
eight forms are: 

" A All S is some P I U All S P 

E Xo S is any P \ N Xo S is some P 

I Some S is some P j Y„ Some 'S is all P 

O Seme S is not any P 1 W p'Sbme S is not some F 

An examination of the four new forms suggested by 
Hamilton would show" that they are quite unnecessary. The 
U proposition ^411 S is all P’ is a combination of two A 
propositions, h411 S is P' and ^Ail P is S.'' The X proposition 
^No S is some P' is the same as O ‘Some P is not S\ The Y 
proposition ^Some S is all P' is in no way different from the 
A proposition h41I P is Sk The W proposition ^Some S is 
not some P' has no value. The meaning of it Is ^Some (but 
not all) S is not some (but not all) P\ 'Some men are not 
some rational animals'. That is to si*y, a certain portion of 
the class ^men' is not equal to a certain portion of the class 
^rational animals’ but is equal to the remainder of the ratiema! 
animals: and the remaining portion of the class ‘men' is equal 
to the hnst mentioned portion uf the class National animals.' 
As Latla and ^lacbeath riuhily obseive, this is merely a 
round-about wa^r of saying that all men are raiional animals 
and all rational animals are men. whicla two statements tvhen 
combined constitute the V propo^-.tlon. Thus ir ; • seen that 
tr^e new forms suggested by Hamilton serve no purpore and 
that the quantification of the predicate leads us nowhere. 

The class view which is responsible for the quantification 
of the ureiiicate has been develoi'ed by some modem ^o^iciaiis 
into whit is known as tbe eqiiaiional theory of the proposi¬ 
tion. Plamilton himself said that proposition is always 
an equation of its subject and piedicate.'' If the predicate, 
like the subject, is a quantity, then the proposition signifies 
a comparison or Identification of quantities, and the sign of 
equation may be substituted for the copula The propo- 
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sitions may then be stated in the form All S = Some F. 
All S = All P, etc. 

Let us understand the significance of this equation. 
Hamilton quantified the predicate, because he thought that 
an unquantified predicate is indefinite. ‘All roses are flowers' 
may mean either that all the roses are the flowers or that ail 
roses are some flowers. To preclude the possibility of draw¬ 
ing the first implication which is obviously wrong, the 
predicate is to be particularised and the proposition is to be 
stated in the form ‘All roses are some flowers/ ‘All 
roses = some flowers.' But even this is indefinite, since 
‘some’ is not a definite quantity. Definiteness may be 
achieved by assessing the proportion between roses and 
flowers, we may modify the form and say ‘All S =: 1/500 P.' 
But then we will be entering into the realm of mathematics 
leaving that of logic; and logic would become merely a branch 
of mathematics, interested in striking out algebraic equations, 
and not in the general laws of thought. To obviate this 
difficulty, Jevons suggested another way of making definite 
the relation between subject and predicate. He thought that 
instead of quantifying the predicate, we may qualify it. We 
saw that the proposition ‘All roses are flowers’ are to be 
stated, according to Hamilton, in the form ‘All roses are some 
flowers.’ But the difficulty, we found, was to determine mhat 
flowers are roses. The answer evidently is, rose flow'ers. 
And so, the predicate is to be qualified by the word ‘ros"^' and 
the proposition should take the form ‘All roses are rose- 
flom^ers.’ ‘S SP.’ Now, this form cannot be agreeable to a 
mathematical mind. Is P an addition to S or an analysis out 
of the content of S? If it is an addition to S, there cannot 
be an equation because the predicate would be more than the 
subject. If it is an analysis out of S, then to avoid ambiguity 
F must Im added to S in the subject side also. The form of 
the proposition would then be ‘SP = SP’ which is a meaning¬ 
less tautology. 

We have worked out the imnlications of the equational 
theory^merely to show the absurdity of the class view of the 
proposition. If the proposition is regarded as expressing a 
relation between two classes, then we will inevitably be led 
into ttie untenable position of the equational theorist. As we: 
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liave already shown, it is impossible to think of extension to 
the exclusion of intension. When we judge ^roses are red’, we 
do not intend to bring roses under the class of red things, but 
think of the red colour of roses. The class view may be useful 
in many logical exercises, but it is not the natural way of 
interpreting most of our judgments. 

iii. Predicative View 

The theory which takes the subject in extension and the 
predicate in intension is known as the denotative-connotative 
view or predicative view. Those who uphold this theory 
maintain that the subject stands for a things or group of things 
and the predicate for an attribute or set of attributes. The 
proposition either affirms or denies that the quality connoted 
by the predicate belongs to the things or class of things denot¬ 
ed by the subject. Aristotle seems to have favoured this 
view, and his classification of categorical propositions into A, 
E, I and O where the subject alone is quantified is based on 
it. This theory appears to be the natural one for interpreting 
most propositions, e.g., ^All men are mortal,’ ^the weather is 
awful’, ^the moon is bright’, etc. 

iv. Attributive View 

The attributive view advocated by J. S. Mill reads both 
subject and predicate in intension, and is also called conno- 
tative-connotative view. It regards the subject not as pri¬ 
marily referring to things but to attributes in virtue of posses¬ 
sing which a class of beings is known by that name. The 
proposition, then, is to be understood as showing a relation 
between two sets of attributes. It asserts “that the attributes 
which the predicate connotes are possessed by each and 
every individual possessing certain other attributes; that 
whatever has the attributes connoted by the subject has also 
those connoted by the predicate; that the latter set of attri¬ 
butes constantly accompany the former set. Whatever has 
the attributes of man has the attribute of mortality; mortality 
constantly accompanies the attributes of man.”^ Thus, 
according to the attributive view, the implication of a propo¬ 
sition is that certain attributes do or do not go with certain 
other attributes. 

This theory fits in with Mill’s general metaphysical posi- 

* Mill: System of Logic, bk. I, ch. v, sec. 4. 
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tion whicli regards things as collocations of attributes or 
phenomena. But it is untrue to the facts of logic. The class 
view erred by doing away with differences and asserting an 
absolute identity or equation between subject and predicate. 
The attributive view is guilty of the opposite mistake of 
ignoring identity and stressing the difference. It says that 
there is no unity between subject and predicate; the attri¬ 
butes signified by the predicate just happen to accompany the 
attributes connected by the subject. But, for predication we 
require both unity and difference. And further, we do not 
think of the subject as signifying a quality, but as primarily a 
thing or class of things of which a quality connoted by the 
predicate Is asserted. 

V. Coenotative-Besiotiitive View 

This theory which reads the subject in intension and the 
predicate in extension is so unnatural that no one has spon¬ 
sored it so far. Such judgments like 'Nothing gaseous is a 
metaF may seem to justify this theory. But even in such a 
case the judgment may ordinarily take the form 'No metal is 
gaseous.’ The defect of this, as of the previous view, is that 
it interprets the subjects to mean a quality, 
vi. Coaclusioii 

Of the four views we have considered, the second, viz., 
the predicative theory, seems to be the most natural one, 
since it interprets the judgment as expressing a unity in differ¬ 
ence. But even this theory would have to be declared un¬ 
satisfactory, if we mean by it that the subject is to be taken 
purely in extension and the predicate purely in intension. As 
we had occasion to observe in an earlier chapter, extension and 
inteiisiori are inseparable aspects of the significance of terms. 
It is Impossible to have the one without the other. In so far 
as the four views emphasise the one or the other of the two 
aspects of terms, they are all defective. 

A judgment (or proposition), as we stated above, ex¬ 
presses identity in difference. When we say 'Man is mortal/ 
we mean that mortality as well as other human attributes be¬ 
long to the individuals of the class 'man.’ Mortality is differ¬ 
ent from the other human attributes like rationality, etc. 
Thai is, there Is a difference in connotation. And yet, there 
is an identity in denotation, since ail these attributes refer to 
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the same individual or individuals. Even a negative judg¬ 
ment is no exception to the rule that judgment expresses a 
unity in difference. But only in the case of a negative judg¬ 
ment there is an underlying identity of connotation in spite of 
a difference in denotation. A negation, to be logical, must be 
significant. There is no meaning, for instance, in the denial 
'Virtue is not square.’ The proposition 'Red is not blue,’ on 
the other hand, is significant because we find here both iden¬ 
tity and difference. 'Red’ and 'blue’ belong to the universe 
of colour, and hence there is identity of connotation. But 
their denotations are different since red things cannot at the 
same time be blue. This view of judgment is satisfactory 
precisely because it neglects neither of the two aspects of the 
significance of terms, viz., denotation and connotation. 

CHAPTER VIII 
THE LAWS OF THOUGHT 


i. Introduction 

We have so far studied the nature of the elements of 
reasoning, viz., terms and propositions. And before proceed- 
ding to understand the characteristics of reasoning itself, we 
shall have to grasp the implications of the grounds on which 
reasoning is based. These grounds are usually expressed in 
what are known as the Laws of Thought—^principles of reason¬ 
ing which govern all knowledge. 

The term 'law’ is rather ambiguous as it is used in differ¬ 
ent contexts, (i) There are, for instance, Laws of Nature 
which it is the endeavour of science to discover, (ii) There 
are civil or positive laws enforced by the State on its subjects. 
(Hi) And there are laws which are more subtle and operate in 
the realm of morals. It will be useful to learn in what sense 
the term 'law’ is employed in each of these contexts and to 
compare these different kinds of law with the laws of thought. 

(i) The Laws of Nature are descriptive in character. 
They state how changes in Nature occur, how phenomena are 
caused. The law of gravitation, e.g., does not order stones 
and apples to fall, but only describes how and why they fall. 
Science is interested in the discovery of such laws—^laws which 
are but the principle that govern natural phenomena. The 
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the seventeenth century, added a fourth and he called it the 
Principle of Sufficient Reason. These Laws of Thought can¬ 
not be proved, since they form the ground of all proof. They 
are self-evident and axiomatic. Without them there can be 
no reasoning. They are postulates which are pre-supposed in 
all thinking, 
ii. The Law of Identity 

The old formula in which this law is generally expressed 
is ^Whatever is, is’ or is A.’ This is, however, misleading, 
and has led to a gross misrepresentation of the meaning of 
thought and reality. The formula 'A is A’ may be taken to 
mean that A is A and no more. If this be the case, then it is 
^aggressively untrue,’ as Professor Bosanquet says, ^for it 
denies the synthesis of differences which alone can make a 
judgment.’ Bare identity is significant neither of thought nor 
of reality. To say ^A is A’ ^Socrates is Socrates’ is taiitolog- 
oiis and meaningless. What a judgment aims to convey is that 
in and through differences there is a pervading unity or iden¬ 
tity characterising the logical subject. The Law of Identity 
is not a denial of difference. It asserts rather that there is 
identity in difference. As the German philosopher Hegel 
urges in his LogiCj “The main thing in connection with thought, 
is not to confuse the true identity with an abstract identity, 
identity of barren form.” True identity does not exclude 
difference. Socrates was not the same all through. ‘So¬ 
crates changes, or is different from day to day and from year 
to year. But he also remains identical with himself; he is in 
his old age the same Socrates who talked with Parmenides in 
his youth and fought at Potidaea in middle life.”* Concrete 
identity means identity in difference. Judgment expresses the 
unity that persists in diversity. A is B and yet does not 
cease to be A. The law thus means that, “in spite of or in 
virtue of the differences expressed in a judgment, the content 
of judgment is a real identity, that is to say, has a pervading 
unity. It says that there is such a thing as identity in differ¬ 
ence.’’f It states that Reality is a system of inter-related ele¬ 
ments, that there is unity of different properties or parts in the 
whole. 

* Creighton and Smart: An Introductory Logic, p. 398. 

t Bernard of Bosanquet: Logic, vol. ii, p. 210. 
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Creighton and Smart: An introductory Logic, p. 398. 

t Bernard of Bosanquet: Logic, vol. ii, p. 210. 
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liL Tlie Law ©f Non-coiitradlction 

The familiar name by which this is known is ^the Law of 
Contradiction.’ But the name is misleading, because, the pur¬ 
pose of the law is not to enjoin but to warn against contradic¬ 
tion. 

The usual form in which the law is stated is: it is not 
possible for the same thing both to be A and not to be A, or, 
A is not not-A. It is evident that this law expresses in a 
negative w’^ay what is affirmed by the Law of Identity and is 
complementary to it. Just as we found a danger in interpret¬ 
ing the Law of Identity, there is a similar danger here also. 
The formula ^A is not not-A’ may be understood as a bare 
negation. Then, the law would be either meaningless or 
^aggressively false’—meaningless because it would be a tauto¬ 
logy to say ^A is not not-A,’ if 'not not-A’ means A, and false 
because it would not square with reality to say that A is not 
other than mere A. 

Aristotle states the principle in a form which is at once 
true and acceptable. He says, “It is impossible that the same 
predicate can both belong and not belong to the same subject 
at the same time and in the same sense.” The qualifications 
'to the same subject,’ 'at the same time’ and 'in the same 
sense’ are essential and should not be overlooked. It is not 
a contradiction to say 'this paper is white,’ and 'that paper 
is not white,’ because the two judgments do not have the 
same subject. Nor is it a contradiction to say 'Arjuna knows 
archery’ and 'Arjuna does not know archery,’ if the two 
judgments refer to the state of Arjuna at different times, say, 
youth and infancy. Knowledge of archery and non-knowledge 
of archery would become contradictories only if they are 
predicated of Arjuna at the sajne time. Similarly, one may 
say without contradiction that a man is both fast and not fast 
—fast with reference to another man who walks slow and 
not fast with reference to a third man who runs. In this ease 
the word 'fast’ is not used in the same sense, and so there is 
no contradiction. 

The obvious truth of the Law of Non-contradiction is 
this, vit., that a statement and its denial cannot both be true. 
It is absurd to say 'This paper is white and not-white’ at the 
same time, but not so to assert 'This 'paper is white and 
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smooth.’ ^White’ and ^not white’ are contradictories, and 
they cannot be predicated of an identical thing, viz., ^this 
paper.’ But ^white’ and ^smooth’ are differences, and they 
may logically co-exist in a subject. Thus the Law of 
Non-contradicton “does not forbid the union of differences 
in one judgment, but of contradictories, or of what would 
destroy the integrity of the judgment and render it unmean¬ 
ing.” 

iv. The Law of Excluded Middle 

The symbolic form of this law is is either B or not B. 
This is only the disjunctive way of stating the same principle 
as appears in the Laws of Identity and Non-contradiction. It 
asserts that between contradictories there is no middle ground. 
In the words of Aristotle, ^Between the assertions of a logical 
contradiction there is no middle.’ Of two contradictories 
one or the other must be true. A given person is either 
Socrates or not-Socrates. If an orange is not sweet, it must 
be not-sweet. As Jevons says, “The very name of the law 
expresses the fact that there is no third or middle ground; 
the answer must be Yes or No.” 

Here, again, the formula ^A is either B or not-B’ must 
be interpreted with care. It means that if a subject belongs 
to a universe of discourse, and if the universe of discourse 
admits of only two possibilities, the denial of one implies the 
affirmation of the other. We cannot say, for instance, that 
ghosts are either white or not-white, for we have no method 
by means of which we can ascertain that ghosts belong to the 
universe of colour. We can say, on the other hand, that if 
the signal light is red it is not green, or if it is green, it is 
not red, for colour is relevant to light and the system of 
signalling consists only of two alternatives, red and green. 
Thus the Law of Excluded Middle also stands witness to the 
systematic nature of Reality. It affirms that Reality is ^a 
system of reciprocally determinate parts.’ Only then is it 
possible for every negation to be significant. Bare affirmation 
and bare denial have no place in the thought system. The 
^not-B’ in the formula ^A is either B or not-B’ has a positive 
implication, say, ^C.’ 

V. The Law of Sufficient Reason 

' The law is usually stated thus: everything must have a 
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sufficient reason why it is so and not otherwise. Leibniz who 
formulated this principle said that there must always be some 
sufficient reason why a thing is what it is. If Reality is a 
system of inter-connected parts, then each part must depend 
on some other and ultimately on the whole. This is the truth 
given expression to by the principle of sufficient reason. A 
specific form of this principle is known as the law of causation 
which regards every event as the effect of a cause. This we 
shall study in greater detail when we come to the inductive 
postulates. But what concerns us here is another aspect of 
the principle of Sufficient Reason. And that is, that every 
proposition or judgment which is held to be true has its own 
sufficient grounds; it presupposes premises or grounds and 
therefore is an element in a reasoning. Thought is a system, 
and not a mechanical mosaic of isolated judgments. Each 
judgment is an implicit inference with its grounds unex¬ 
pressed. If it is to be true, it must be capable of being 
shown as the conclusion from certain premises. 

All these Laws of Thought are but different ways of 
representing the demand of intelligence for understanding 
Reality. They express the one great principle that Reality 
is systematic, coherent and intelligible. Consistency and 
necessity characterise the nature of Reality. The Law of 
Identity says that in spite of differences a thing remains 
Identical with Itself. The Law of Non-contradiction states 
the same truth in a negative way, viz,, that a thing cannot 
be both itself and not-itseif. These two laws give expression 
to the fact that Reality is consistent or non-contradictory. 
The Law of Excluded Middle represents the Real as a system 
of inter-connected parts governed by necessity. The Law of 
Sufficient Reason too tells us that the whole is the necessary 
ground on which all its parts depend. These laws are prin¬ 
ciples of our rational experience, principles without which 
thought cannot function. 

CHAPTER IX 

rm OPPOSITION of propositions 

L Intw^uetioia 

Categorical propositions, we have seen, are of four Mnd», 
A, E, I and 0. The classification is based on considerations 
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of difference in quantity and in quality. The difference 
between any two of these four t 3 ^es, the subject and predi¬ 
cate being the same, is technically called ‘opposition/ The 
ordinary meaning of opposition, however, is not this. By 
opposition we mean incompatibility or repugnance. But in 
the technical sense in which we use it here, ‘opposition^ 
includes also cases of propositions where there is no real 
conflict. Propositions are to be regarded as ‘opposed’ when, 
having the same terms as subject and predicate, they differ 
in quantity, or in quality, or in both; e,g., the propositions 
‘All men are wise’ and ‘No men are wise’ are opposed to each 
other, because they differ in quality, while having the same 
subject and predicate. 

Opposition is of four kinds. If the two opposing propo¬ 
sitions differ both in quantity and in quality, the opposition 
is called contradiction. If die difference is only in quality 
and if the two propositions are universal, the opposition is 
called contrariety. Again, differing only in quality, if the 
two propositions are particular in quantity, the opposition is 
known as sub contrariety. Lastly, if the two propositions 
agree in quality but differ in quantity, the opposition—^which 
really is no opposition—is termed sub alternation. 

ii. Contradiction. 

Contradiction is complete disparity. Two propositions 
which differ both in quantity and in quality are in contradic¬ 
tory opposition. A and O, and E and I are the two pairs of 
contradictories. ‘All men are wise’ is the contradictory of 
‘Some men are not wise’; ‘No men are infallible’ is the con¬ 
tradictory of ‘Some men are infallible.’ The relation between 
the contradictories is governed by the Law of Excluded 
Middle. Of contradictory opposites, one must be true and 
the other false; they cannot both be true, nor can they both 
be false. If A is rejected, O must be accepted and vice versa. 
Similarly of E and I. Of the two propositions ‘All adults 
have a vote’ and ‘Some adults have no vote’ one must be true 
and the other false. So also, of the contradictories ‘No 
tyrants are just’ and ‘Some tyrants are just,’ one must be 
true and the other false. 

iii. Contrariety 

If two propositions differ in quality and if they are both 
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universal^ there is contrary op^sition between them. A and E 
are contraries. ^All men are perfect’ and ‘No men are perfect’ 
are contrarily opposed. Contrary propositions cannot both be 
true, but may both be false. If one is true, the other must 
be false; but if one is false, the other is doubtful. Of the 
two contraries, both cannot be accepted, but both may be 
rejected. 

iv. Subcontrariety 

Subcontrary opposition obtains between the two parti¬ 
cular propositions I and 0 which differ in quality alone. They 
may both be true, but cannot both be false. If ‘Some men 
are virtuous’ is true, ‘Some men are not virtuous’ may or may 
not be true. But if the former is false, the latter must be 
true. Of the subcontraries, both may be accepted, but both 
cannot be rejected. 

V. Subaltematian 

Two propositions which differ in quantity only are in 
subaltern relation. The universal and the corresponding 
particular are related by way of subalternation. A and I, 
and E and O are the two pairs of subalterns. The universal 
is called the subalternant and the particular subalternate. A 
is the subalternant of I and I the subalternate of A; E is the 
siibalteriiant of 0 and 0 the subalternate of E. In a subaltern 
relation, if the universal is true, the particular must be true; 
but if it is false, the particular may or may not be false. If 
the particular is false, the universal must be false; but if it is 
true, the universal may or may not be true. If ‘All men are 
mortal,’ then it follows that ‘Some men are mortal’ But 
from the truth of the statement ‘Some men are wicked’ we 
cannot say anything about ‘All men.’ If the universal is 
accepted, the particular must be accepted; if the universal is 
rejected, the particular may or may not be rejected. If the 
particular is rejected, the universal must be rejected; if the 
particular is accepted, the universal may or may not be 
accepted. If A is true, I is true; if A is false, I is doubtful. 
If I Is false, A Is false; if I is true, A is doubtful. Similarly 
of E and O. 
vi "Tlie Square 

The four types of relation we have explained above are 
usually represented in a diagram which is called the square 

oj oppmiiion. 
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(1) Contradictories: A and O; E and I. 

(2) Contraries: A and E. 

(3) Subcontraries: I and 0. 

(4) Subalterns: A and I; E and 0. 


The results we have obtained may be summed up in the 
following table:— 



A 

E 

I 

0 

If A is true 

true 

false 

true 

false 

If A is false 

false 

doubtful 

doubtful 

true 

If E is true 

false 

true 

false 

true 

If E is false .. ' 

doubtful 

false ' 

1 true 

doubtful 

If I is true 

doubtful 

false ' 

‘ true 

doubtful 

If I is false 

false 

true 

j false i 

trae 

If 0 is true 

false 

doubtful 

1 doubtful 

true 

If 0 is false 

true 

false 

1 irue 

false 


vii. Singiilair proposItlOBs 

A note must be added on the place of singular proposi¬ 
tions in the scheme of opposition. The singular jiropositlon 
is classed as universal for purposes of formal logic, since its 
subjeci which is a singular term can be used only in Its entire 
extent. The proposition ^Sivaji was a heroic ruler’ has no 
corresponding particular form. It is an A proposition and 
can be opposed only to E. But the contrary opposition here 
between A and E is indistinguishable from contradictory 
opposition. Of the two scatements 'Sivaji v/as a heroic ruler' 
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and ^Sivaji was not a heroic ruler/ one_must be true and the 
other false. It is therefore said that in the case of the singu¬ 
lar proposition the contradictory and the contrary coincide. 

CHAPTER X 
IMMEDIATE INFERENCE 

i. Introduction 

There are conflicting theories regarding the meaning of 
inference. But formal inference, with which alone we are 
concerned here, may be defined as the intellectual process by 
which we derive a proposition from one or more given proposi¬ 
tions. It is process of thought which, starting with one or 
more judgments, ends in another judgment made necessary by 
the former”.*®* Inference, in short, is reasoning from what is 
given to something else that is not given. If what is given 
consists of one proposition and if a conclusion is drawn there¬ 
from, the inference is called immediate. If the given consists 
of two or more propositions which lead to a conclusion, the 
inference is called mediate. If I say, T is S because S is P,’ 
it is a case of immediate inference. What I mean is that T 
is S’ is implied in the statement 'S is P\ If I argue, 'S is P 
because M is P and S is M,’ it is a case of mediate inference. 
Here the relation between S and P is known through their re¬ 
lation to a third term, viz., ‘M' which serves as the mediating 
link. When we pass directly from the proposition 'No men 
are infallible’ to the statement 'No infallible beings are men’, 
we have an instance of immediate inference. When it is 
argued 'All men are mortal; Socrates is a man; therefore, 
Socrates is mortaF, we have an instance of mediate inference. 
Immediate inference will form the subject of study in this 
chapter, and mediate inference in the next and succeeding ones. 

In the last chapter we saw that when two propositions 
are logically opposed to each other, we can, in some cases, 
infer the truth or falsity of one of them from the falsity or 
truth of the other. From the truth of the statement 'No birds 
are mammals’ we can infer the falsity of the assertion 'Some 
birds are mmmals’. The process by means of which this is 
done has been described by some logicians as a form of imme- 

* Joseph: Introduction to Logic, p. 209. 
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diate inference. But it is usual to apply tlie name of imme¬ 
diate inference to those reasonings in which we infer the truth 
of one proposition from the truth of another, The^ processes 
are also called eductions, since they seek to draw out or expli¬ 
cate the meaning or implication of propositions. Whether they 
can legitimately be named processes of immediate inference is 
a question to which we shall return at a later stage. 

The processes of eduction or immediate inference are 
based on the ^class’ view of the import of propositions. That 
is, the subject and predicate of a proposition are to be taken 
in their extent and the relation between the two is to be re¬ 
garded as one of inclusion or exclusion. According to the 
‘class^ view, is P’ means S is included in P as a part of it. 
This implies, then, that a part of P is identical with S. The 
denotative interpretation of ‘S is not P’ is that S is excluded 
from P. From this it can be inferred that P is excluded from S, 
There are two main kinds of immediate inference, vk,^ 
conversion and obversion. The other educts (i.e., the results 
of eduction) are got by the repeated alternate application of 
these two methods, 
ii. Conversion 

In the inferential process known as conversion the sub¬ 
ject and predicate terms change their places. We are said to 
convert when from a given proposition we infer another 
having the subject of the original proposition for its predicate 
and the predicate of the original proposition for its subject. 
From a proposition of the form S-P we infer an equivalent 
one of the form PS. The given proposition is called the con- 
vertend and the inferred proposition is called the converse. 
In conversion the quality of the proposition is not changed. 
Only the terms S and P are transposed. But in so transpos¬ 
ing we should take care to see that no term which is undistri¬ 
buted in the original is distributed in the converse, for it is 
illogical to infer the more from the less. ^It is no fallacy, 
however, when a terra which is distributed in the convertend 
is not distributed in the converse, for it is quite legitimate to 
infer the less from the more. 

The rules of conversion are:— 

(1) The quality {affirmative or negative) of the original 
proposition is unchanged in the comerse, 

S 



LOGIC 


(2) No term must be distributed in the tonuefse which 
is not known to be distributed in the convertend. 

The meaning of the first rule is evident. If the quality 
is changed, the meaning of the proposition will be changed, 
and the converse will be no longer an inference from the con- 
vertend. The need for the second rule also will be clear if we 
try, for example, the conversion of the proposition ‘All apes 
are animals’, without paying heed to the rule, into ‘All ani¬ 
mals are apes’. The converse, on the face of it, is absurd be¬ 
cause apes are not the only animals; and the absurdity is due 
to the violation of the second rule. ‘Animals’ which is undistri¬ 
buted in the convertend is wrongly distributed in the converse. 

The conversion is simple when the quantity of the con¬ 
verse is the same as that of the convertend. E and I are to 
be converted thus. The converse of ‘No S is P’ is ‘No P is 
S’, and of ‘Some S is P’ is ‘Some P is S.’ But this method of 
simply changing the places of S and P and leaving the quan¬ 
tity undisturbed is not possible in the case of the A proposi¬ 
tion. The conversion of A is by limitation or per accidens, 
because its converse is I, and the two differ in quantity. The 
pnverse of ‘All S is P' is ‘Some P is S.’ P in the convertend 
is undistributed as the predicate of an affirmative proposition 
and it should not be distributed in the converse where it is the 
subject. This is possible only if the converse is a particular 
proposition, as particular propositions alone do not distribute 
their subject. S in the convertend A proposition is distribut¬ 
ed, but in the converse it is undistributed. But this is no 
fallacy because, as we saw above, a term which is distributed 
in the original may be undistributed in the converse. The O 
proposition is not amenable to conversion because its subject 
which is undistributed would become distributed in the con¬ 
verse as the predicate of a negative proposition; and this 
would be a transgressing of the second rule. From ‘Some 
Indians are not Andhras’ we cannot logically infer ‘Some 
Aadhras are not Indians.’ As Minto points out, “Some S is 
not P ^ does not enable you to make any converse assertion 
afcwut P. P may be S, or No P may be S, or some P may 
be not S.’ ♦ ^ And he gives three diagrams illustrative of the 
three propositions to show how they are ail compatible with 
♦ Wlliaip Minto: Logic, Inductive and Bedui?|ive, p. 152 . 
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“Some S being excluded from P’ which is .the mfeaning of the 
*0 proposition. 



We may now apply the rules of conversion to the four 
forms of categorical propositions A, E, I and 0 and educe 
their respective converses. 

A. Convertend: All S is P; All men are mortal. 

Converse: Some P is S; Some mortals are men. 

E. Convertend: No S is P; No men are perfect. 

Converse: No P is S; No perfect beings are men. 

1. Convertend: Some S is P; Some men are wise. 

Converse: Some P is S; Some wise beings are men. 

O has no converse. 

We stand above that the A proposition should be con¬ 
verted by limitation. The converse of ‘All S is P^ is not “All 
P is but only ‘Some P is S’. There is, however, an excep¬ 
tion to this rule. In the case of foimal definitions simple con¬ 
version may be adopted; e.g.j the converse of ‘All equilateral 
triangles are equiangular’ is ‘All equiangular triangles are 
equilateral.^ This^ of course, is obtained not from the form of 
the original proposition but from our knowledge of Geometry. 
The strict form of the A proposition justifies a conversion 
only to I, 

Singular propositions are, as we know, to be regarded as 
universais. If in an affirmative proposition both the terms 
are singular^ the conversion may he made without limitation. 
Thus ‘Blount Everest Is the highest peak in the world’ is con¬ 
verted into ‘The highest peak in the world is Everest.^ 

If in an affirmative proposition the subject term is singular 
and the predicate term is general, the conversion should be 
made by limitation. Thus the converse of ‘Nalanda is an 
ancient university of India’ is ‘Scane one of the ancient univer- 
•slties of India is Nalanda.’ 



todiC- 


$§ 

»i Obveirsian 

In the form of immediate inference known as obversiom 
there is no transposition of terms, but the quality of the pro¬ 
position is changed and the predicate is replaced by its con¬ 
tradictory. By means of this process we are able to pass front 
an affirmative proposition to a negative statement of the same 
truth, and vice versa. From a proposition of the form 
we infer a proposition of the form ‘S not-P.’ This process is 
based on the principle that every proposition can be express¬ 
ed either affirmatively or negatively. It is all the same whe¬ 
ther we say ^All men are fallible^ or ^No men are infallible/ 
These two are only different ways of expressing the same truths 
viz.^ the fallibility of mankind. It is evident that the process 
of obversion is governed by the Law of Excluded Middle. If 
S is P, then it can be inferred that S is not not-P. The ori¬ 
ginal proposition is called the obveriend and the inferred pro¬ 
position is called the obverse. The rule of obversion is: 
change the quality of the proposition, keep the subject as it is,, 
iind substitute for the predicate its logical contradictory. 

Applying this rule to the four types of categorical pro¬ 
positions, we get the following results: 

A. Obveriend: All S is P; All men are fallible. 

Obverse: No S is not-P; No men are non-fallible. 

E. Obveriend: No S is P; No men are perfect. 

Obverse: All S is not-P; All men are non-perfect. 

I. Obveriend: Some S is P; Some men are virtuous. 

Obverse: Some S is not not-P; Some men are not non- 

virtuous. 

O. Obveriend: Some S is not P; Some men are not wise. 

Obverse: Some S is not-P; Some men are non-wise. 

The logical contradictory of a term is obtained by prefix¬ 
ing or ^non-’ to the term. But we may use instead such 
phrases as ‘other than.' The obverse of ‘Some mistakes are 
not proofs of ignorance' may be given as ‘Some mistakes are 
other than proofs of ignorance'. The use of terms of the form 
ffion-P' may be avoided as far as possible by means of such 
prefixes as ‘in-,' ‘un-' etc. Instead of obverting ‘All men* are 
Milble' into ‘No men are non-fallible/ we may obvert it into 
^No men are infallible.' But these prefixes sometimes indi¬ 
cate contrary, not contradictory terms; e.g., ‘unhappy' is the 
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contrary of *happy/ In such ca^ the contradictory must be 
formed by prefixing ^non-’ or ^not/ or an equivalent phrase mck 
as ^other than^ should be used. And it should also be remem¬ 
bered that just as not-P is the contradictory of P, P is the 
contradictory of not-P. If the obvertend is of the form is 
not-P/ the obverse will be of the form is not P.^ 

iv. Other Educts 

The processes of immediate inference consist in drawing 
from given propositions other equivalent propositions differing 
in form. By conversion we obtain from a proposition of the 
form S-P another proposition of the form P-S; and by obver- 
sion we get a proposition of the form S-not-P. These are not 
all the possible forms. There are five otherSj (1) P not-S, 
(2) not-P Sj (3) not-P not-S, (4) not-S P; and (S) not-S 
not-P. These educts are got by applying alternately the pro¬ 
cesses of conversion and obversion to the given proposition of 
the form S P. The first of these five T not-S' is called 
verted converse; the second ‘not-P S' is pctrtial contrapositive; 
the third ‘not-P not-S' is full contrapositive; the fourth ‘not-S 
P' is partial inverse; and the fifth ‘not-S not-P' is full inverse* 

(1) Obverted Converse. By first converting the given 
proposition S P ard then obverting the converse we get the 
obverted converse P not-S. 

A. Original proposition'. All S is P, 

Converses Some P is S. 

Obverted converse: Some P is not not-S. 

E. Original proposition: No S is P. 

Converse: No P is S. 

Obverted converse: All P is not-S. 

I. Original proposition: Some S is P. 

Converse: Some P is S. 

Obverted converse: Some P is not not-S. 

O, There is no converse: hence no obverted converse. 

(2) and (3) Contrapositive, partial and full Contra¬ 
position is a proc^ by which from a given proposition we 
infer another propmition having the contradictory of the ori¬ 
ginal predicate (not-P) for its subject. When the predicate 
‘Of the contrapositive is the original subject (S), the contra- 
jKJsitive is partial (not-P S); and when its predicate is the 
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contradictory of the original subject (not-S)^ the contraposi- 

ti¥e is jidi (not-P not-S). 

The partial contrapositive is got by first obverting the 
given proposition and then converting its obverse* 

A. Origiml propmitmi: All S is P. 

Obverse: No S is not-P 

Partml contraposiiivc: No not-P is S. 

E. Origittai proposition: No S is P. 

Obverse: All S is not-P. 

Partial contra positive: Some not-P is S. 

L Origiml proposition: Some S is P. 

Obverse: Some S is not not-P. 

There is no partial contrapositive, since the obverse of 
1 which is an O proposition cannot be converted. 

0. Original proposition: Some S is not P. 

Obverse: Some S is not-P. 

Partial contraposHivc: Some not-P is S. 

The full contrapositive is got by obverting the partial 
contra|>o5itive of the given proposition. 

A. Original proposition: All S is P. 

Partial contra positive: No not-P is S. 

Full contra positive: All not-P is not-S. 

E. Original proposition: No S is P. 

Partial contra positive: Some not-P is S. 

Full contrapositive: Some not-P is not not-S. 

L There Is no partial contrapositive; and so no Ml con¬ 
trapositive either. 

O. Original proposition: Some S is not P. 

Partial contrapomtive: Some not-P is S. 

Full contra positive: Some not-P is not not-S. 

(4) and (5) Inverse, partial and fulL Inversion is the 
name ^iven to the process by which from a given proposition 
we infer another proposition having for its subject the con¬ 
tradictory of the original subject (not-S). The inverse is 
pmim! when its subject is the contradictory of the original 
mh^t (not-S) and its predicate is the same as the origin^ 
f»®dicite (P). It is full when its predicate also is the con¬ 
tradictory of the original predicate (not-P). 

. By alternate process of obversion and converaon we get 
from the given proposition (S-P) the partial invei^ (not-S P) 
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and full inverse (not-S not-P). The particular propositions 
I and O have no inverses because in The process of applying 
obversion and conversion alternately to them we get at a par¬ 
ticular negative in each case which cannot be converted. It 
is only the universal propositions A and E that yield inverses. ^ 
In the case of A we have to begin with obversion; and in the 
case of Ej with conversion. 

A. All S is P {original proposition) 

No S is not-P {obversion) 

No not-P is S {conversion) 

All not-P is not-S {obversion) 

Some not-S is not-P {full inverse) 

Some not-S is not P {partial inverse) 

E. No S is P {original proposition) 

No P is S {conversion) 

All P is not-S (obversion) 

Some not-S is P {partial inverse) 

Some not-S is not-P {full inverse). 

V. Eduction Schemes 

All the forms of immediate inference have been consi¬ 
dered above. They may be presented schematically in the 
following diagrams where the kind of proposition is repre¬ 
sented by the small letters a, e, i4a£LO, and the contradictory 
of a term by adding a dash to the letter signifying the term 
(S and P). 
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The results may be summarised in the following table. 
Here again S and P are employed to denote not-S and not-P 
respectively. 



1 

A 

! 

I ! 

E 

O 

l 

Original proposition 

S a P 

S i P 

S e P 

S « 

2 

Obverse 

S eP 

SoP 

S a P 

Si ^ 

3 

Converse 

F i S 

P i S 

P e S 
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Obverted converse 

Po S 

PoS 

PaS 
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Partial oonfcrapositive ... 

P e S 


PiS 1 

P i 8 

6 

i 

Full contrapositive ... ■ 

P aS 
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j 

PoS 

PoS 

7 

Partial inverse ... I 

SoP 

i 

S iP 

i 

8 

Pull inverse 

S iP 


So P 
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vi. Other Kinds of Immediate Inference 

The forms of immediate inference we have explained so 
far in this chapter are based on the relation of inclusion and 
exclusion. There are other forms which are dependent on 
more complex kinds of relations. Jevons describes two of 
them, ^immediate inference by added determinants' and ^im¬ 
mediate inference by complex conception.’ The former of 
these is obtained by adding an adjective or other determinant 
to the subject of the given proposition and adding the same 
determinant to the predicate as well; e.g., h-Ul To^ are fel¬ 
low creatures’, therefore ‘all Todas in suffering are fellow 
creatures in suffering’ or ‘A comet is a material bcwiy/ there¬ 
fore ‘a visible comet is a visible material body/ This method 
is based on the principle that if an individual or a sp^ies 
by itself has a certain characteristic, the same characleristie 
will inhere in it as a member of a wider clasSi and that 
since the subject and predicate of a proposition are ec|iial 
(equational view), the addition of a qualiication to the 
subject will necessitate the addition of the same qualificatto 
to the predicate. But this is really not so. A qualiicatioa 
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added to a term has not the same value when it is added ta 
another term. And a future which characterises a thing or 
species taken by itself may not characterise it when viewed 
as a member of a wider class. For instance, an artist is a 
man; but it does not follow that a good artist is a good man, 
A tortoise may be fast in comparison with other tortoises; 
but it is not therefore fast as an animal. 

In immediate inference by complex conception both 
subject and predicate become modifications of a third term; 
by the addition of the same words conceptions which are 
mure complex than the original subject and predicate are 
formed; e.tf., '.\ horse is a quadruped,' therefore ‘the head 
of a hor.’e i.s the head of a quadruped’ or ‘Physics is a science,’ 
therefore ‘physical treatises are scientific treatises.’ The 
defects which attend on immediate inference by added deter- 
rninants are present here also. For instance, from ‘All 
\'aishnavas are Hindus’ we cannot infer that ‘a majority of 
\':ii-.hnavas are a majority of Hindus.’ ‘A cow is not a 
hor.se , but from thi.s we cannot argue that ‘the owner of a 
c<jw is not the owner of a horse.’ 


Keyres give.s an account of a more important form of 
immediate inference. He calls it ‘immediate inference by 
converse relation.’ This is a process by which from a 
statement of the relation in which P stands to Q we pass to 
a statement ^of the relation in which Q consequently stands 
to P. This implies that the two terms are reciprocally related 
and are members of or in a system like the family, time, space 
etc. Thus from ‘P is the grand-parent of Q’ we infer imme¬ 
diately that ‘Q is the grand-child of P.’ From ‘A is a day 
tefore B we draw the inference ‘B is a day after A.’ Frotn 
M IS wider than N’ we infer that ‘N is narrower than M ’ 
From X is to the left of Y’ we conclude ‘Y is to the right 
Of X. _ Ir, this kind of inference the two terms of the original 
iwoposition are transposed and the word by which their rela- 

correlative. The inference 

^ of the relations 

^vemmg the terms concerned In the absence of such 
fatowkdge. Formal Logic cannot help us in deciding whether 
* givm inference is valid or not. ® wneiner 
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vii. Is Eduction Immediate Inference? 

Opinion is divided on the question whether the processes 
we have studied in this chapter may properly be called modes 
of inference. Some logicians like IMOl and Bain who emphasise 
the element of novelty as a characteristic of inference main¬ 
tain that the so-called kinds of immediate inference are not 
inferential processes. Mill calls them ‘inferences imprc^perly 
so-called' and goes on to say, ‘In these cases, there is not 
really an inference, there is in the conclusion no new truth- 
nothing but what was already asserted in the premise ,.. The 
fact, asserted in the conclusion, is either the very' same fact 
or part of the fact, asserted in the original proposition." Bain 
declares, “In none of these cases is there inference properly 
so called, that is to say, the transition from a fact to- some 
different fact. There is merely the transition from one word¬ 
ing to another wording of the same jactT 

Logicians like Bosanquet, however, do not insist on 
novelty. Novelty, according to them, is an accidental feature 
of inference. What is essential for an inference is that it 
should be necessary. Necessity is the characteristic of system; 
and system is the basis of inference. When we pass in 
inference from one fact to another, we do so because the two 
are known to be necessarily related as parts of a system. 
Necessity then is the heart of inference. If this be so, the 
processes considered above may be rightly called inferences. 

Mill and Bain are wrong in saying that immediate 
inferences are mere verbal changes and that they simply 
express the original proposition in different words. The 
valuable service rendered by these processes is to bring out 
clearly the implications of a given proposition by maMiig 
explicit what is implicitly contained therein. And this Is a 
task pertinent to inference. Even if the eductions are not 
regarded as inferences, thej^ are not useless. A Creighton 
and Smart observe, “Whether or not they may properly be 
called inferences, they render important service by helping 
us to understand all that is really implied, both in ^ the way 
of affirmation and denial, in the propositions we use.”* 

* An Introductory Logic, p. 119. 



CHAPTER XI 

THE CATEGORICAL SYIXOGISM 

i Irntr^iaction 

In the last chapter we referred to mediate inference as 
a process by which we arrive at a conclusion on the ground 
of two or more given propositions. The typical form of 
mediale inference consists of three propositions, the first two 
being the grounds for inferring the third; and it is of such 
a natore that the third proposition is not derivable from either 
of the other two taken alone. The two given propositions are 
the premises, and the third is the conclusion. Any and every 
pair of propositions will not lead to a conclusion. From the 
statements 'Dogs are animals’ and ‘Man is rational’ no con¬ 
clusion can be drawn, because they have nothing in common. 
There must be some identity of nature if two propositions 
are to lead to a third proposition. In the following argument— 
All men are mortal 
Socrates is a man 
/.Socrates is mortal, 

there is a transition from the first two propositions which 
are the premises to the third which is the conclusion. This 
is made possible because the two premises have a common 
term which is called the middle term. It is through the 
mediation of the middle term that the inference is drawn. 
Hence this process of inference is regarded as mediate. 

Aristotle calls this inferential process syUogism (a think¬ 
ing ‘together,’ i.e., thinking two propositions together). In 
the words of Jevons, syllogism may be defined as “the act 
of thought by which from two given propositions we proceed 
to a third proposition, the truth of which necessarily follows 
from the truth of these given propositions.” In a syllogism 
the truth of the given propositions is to be taken for granted. 
Assuniing the truth of the premises, we have to see what 
conclusion can he drawn from them. A syllogism is tbm a 
fiffmal statement of the way in which two propositions which 
have a common term lead to a third proposition. 

Tte propositions that compose a syllogism may be 
categorical, hypothetical, or disjunctive. And a syllogism 
may l« pure or mixed. A pure syllogism consists of proposi¬ 
tions of the same kind. A mixed syllogism is composed of 
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propositions of different kinds* We shall for the present 
study the pure categorical syllogism. 

1. Stnicturc of ^ Sylli^an 

In a syllogism, we rei^at, there are two propositions 
taken as true, and another inferred or following from them. 
The former are called premises, and the latter is known as 
conclusion. The term which is common to the two premises 
is called the middle term. The terms that constitute the 
subject and predicate of the conclusion are described as the 
extremes. Of these, the subject is known as the mimr term, 
and the predicate as the major term. The premise in which 
the major term appears is called the majof premise. The 
premise which contains the minor term is called the minor 
premise. When the syllogism is stated in the proper order, 
the major premise stands first and the minor premise second. 
Thus in the syllogism— 

All organisms are mortal 
Man is an organism 
. k Man is mortal 

the major term is ^mortal/ and the major premise ‘^All 
organisms are mortal’; the minor term is ^man/ and the minor 
premise ^Man is an organism’; and the middle term is ^organ¬ 
ism,’ The reason for calling the term which is common to 
both the premises middle is evident. The middle term is that 
through which the conclusion is mediated. The term which 
has the greatest extension is the predicate of the conclusionj 
and that which has the least extension is the subject term. 
Hence they are called respectively major and minor terms. 
And if the three terms are arranged in the order of their 
extension, it will be found that the middle term comes in 
between the two extremes, which is another reason for calling 
it middle term. It will be convenient to use symbols for 
these terms. We shall use the letters P, S and M, S ( = sub¬ 
ject of the conclusion) will indicate the minor term. 
P { = predicate of the conclusion) the major term, and M 
the middle term. Substituting the S5rmbo!s for the terms of 
the syllogism given above, we have— 
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iii. Tlie Bales of the Syll<^;isni 

The syllogism depends for its formal validity on certain 
cfinditions which are commonly known as tite rules or canons 
of the syllogism. They are as follows: 

(«) Relating to the structure of the syllogism: 

(IJ A syllogism must contain three and only three, 
terms. 

t3) A syllogism mu.st contain three, and only three, 
propositions. 

(b) Relating to quantity: 

(3) The middle term must be distributed in one, at 
least, of the premises. 

f4! Ko term must be distributed in the conclusion 
which is not distributed in tlK premise. 

(f) Relating to quality: 

(5) From two negative premises there can be no 
conclusion, i.e., one, at least, of the premises 
must be affirmative. 

i6,i If one premise is negative, the conclusion must 
be negative, and if the conclusion is negative, 
one premise must be negative. 

(<f) Corollaries: 

(7) From two particular premises, there can be no 

conclusion. 

(8) If one premise is particular, the conclusion must 

be particular. 

The first two rules tell us what a syllogism is. A syllo- 
gisin Ls an argument in which from two given propositions we 
infer a third proposition. Hence (1) there must be only 
three propositions. If there be more than three we have more 
than one syll<«ism; if less than three, we have no syllogism. 
.4Bd (25 there must be only three terms, for the premises 
have a common term. It is on the basis of the middle term 
that the major term is predicated of the minor term in the 
conclusion. If there be more than three terms, the object of 
rwdiation would be defeated. A syllc^ism containing four 
terms commits the fallacy of Quarternio Terminorum or four 
terms. In certain cases a term may be used twice but in 
different senses. For example,— 

The end of a thing is its perfection 
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DaEtb is the end of life 
De^ii is the perfection of life. 

Here ^the word ^end^ is used first in the sense of ^aim^ and 
then in the sen^ of 'termination/ Therefore it is not to be 
considered a middle term. There are really four terms in 
the argument which as a consequence i« cruiltv of the fallacy 
of ambiguous middle. The ambiguity may be as regards the 
major term or minor term as well. Even then there will be 
four terms. For example,— 

No courageous creature flies 
The eagle is a courageous creature 
The eagle does not fly. 

No man is made of paper 
AU pages are men 
No pages are made of paper. 

The third rule guards us aorainst the fallacy of Mnd\sfri-~ 
hided middle. It demands that the whole extent of the middle 
term must be referred to at least in one premise. If this is 
pot done, the major term may refer to one part of the extent 
of the middle term and the minor term to another part, and 
there will be no basis for comparison and consequent assertion 
of a relation between the major and minor terms in the con¬ 
clusion. This may be illustrated by means of three diagrams, 
any of which may be found to be consistent with an argument 
where the middle term is undistributed. 



extent of M: and so no relation can be asserted bet^weeii S 
and P. For example,— 

All men are mortal 
All monkeys are mortal 
i\il monkeys are men. 



The amclmim Is absurd because it is not warranted by 
the premises. ‘‘Men' constitute a portion of mdrtal beings 
and '»Eorikeys' another portion of mortal beings with the 
revolt that m identity can be established between ‘men’ and 

'inonkeysd 

The fourth is a double rule, (a) The minor term should 
fill! be distributed in the conclusion unless it is distributed 
111 its premise. A breach of this rule is called an ‘illicit pro¬ 
cess of the minor term’ or shortly iliicit minor, (b) The 
major term should not be distributed in the conclusion 
unless it is distributed in its premise. A violation of this rule 
Is calietl an illicit process of the major term’ or shortly illicit 
major. Thus the fourth rule asks us not to assert more in 
the conclusion than is contained in the premises. If an asser¬ 
tion is not made about the whole extent of a term in the 
premiset it cannot logically be made about the whole extent 
of that term in the conclusion. 

The argument"^ 

All men are mortal 
All meh are rational » 

.•.All rational beings are mortal 
commits the fallacy of illicit minor. 

And the argument— - 

All cruel men are cowards 
No collei?e men are cruel 
/.No college men are cowar as 
commits the fallacy of illicit major. 

The present rule prevents us 'from taking more of a term 
In the conclusion than is referred to in the premise; but it 
does not prohibit us from taking less. There is no illicit 
process when a term is distributed in the premise and undis¬ 
tributed in the conclusion, as in the following: 

All M is P 
All S is M 
.‘.Some S is P. 

The fifth rule states that from two negative premises no 
concliisioii can be reached. From the fact that S and P are 
excluded from we can conclude nothing as regards their 
relation to each other. The negative statements give us no 
ground for mhmmx. At least one premise must te 
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affirmative* Sometinies the prmises nmy appmr to be 
negative, while in reality they are not* In such cas^ valid 
conclusion may be drawn. For example,— 

Whatever is not a compound is an element 

Gold is not a compound 
Gold is an element. 

In this argument both the premises seem to be negative. 
But a closer attention will reveal that neither of them Is 
negative. A slight change in the wwding of each of the 
premises will exhibit this troth. 

Whatever substance is not a compound is an 
element 

Gold is a substance that is not a compound 
.‘.Gold is an element. 

The sixth rule says that if one premise be negative, the 
conclusion must be negative, and vice versa. In a syllogism 
where one premise Is negative and the other affirmative, it 
is asserted that of the major and minor terms, one agrees and 
the other does not agree with the middle term. The inference 
that has necessarily to be drawn from these premises s$ that 
the. major and minor terins do not agree with each other. 
Hence the, conclusmn must be negative. For example— 

No men are perfect 
X is a roan 
X is not perfect. 

The negative premise asserts that one term is excluded from 
the Ttiiddle term. The affirmative premise states that the 
other term is connected with the middle term. From this it 
folloiTs that the two terms, S and F, are not related. Con¬ 
versely, it is easy to understand how, if the conclusion be 
negative, one of the premises must be negative. 

The seventh rule is that from two particular premises 
no coiicliision is possible. This may be deduced as a corollary 
from the preceding rules. There are two particular proposi¬ 
tions I and O. As either of them may be ina|cir or minor 
premise, there are four possible combinations, II, 10, 01 and 
00. ttf) Of these, 00 is not possible, because from two 
negative premises no inference can be drawn (rule 5)« (b) 
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The combination II is to be ruled out, as it distributes no 
term and thus violates rule 3 according to which the middle 
term must be distributed at least once, (c) In lO and 01 
only one term is distributed, viz., the predicate of O. If this 
term be not the middle term, rule 3 is broken. If it be the 
middle term, neither the minor nor the major term can be 
distributed. But in the conclusion which must be negative 
(rule 6). the predicate, viz., the major term is distributed. 
And as the major term is not distributed in its premise, rule 4 
is violated, i.e., there is an illicit process of the major term. 
Hence, from two particular premises no conclusion can be had. 

The eighth rule, that if one premise be particular, the 
conclusion must be particular, may be proved by examining 
the eight possible combinations of premises: AI and lA, AO 
and OA. El and IE, EO and OE. {a) EO and OE are 

excluded by rule 5. (b) In AI and lA only one term is 

di.stributed. viz., the subject of A. This distributed term 

must be the middle term (rule 3). As there is no other 

distributed term, the minor term is not distributed in its 
premise, and, to avoid the fallacy of illicit minor, it should 
not be distributed in the conclusion. This can be achieved 
only if the conclusion is particular, for particular propositions 
alone do not distribute their subject, (c) In AO and OA two 
terras are distributed, viz., the subject of A and the predi¬ 
cate of O. One of the distributed terms must be the middle 
term (rule 3). There is only one other term, either the major 
or the minor, that can be distributed. As one of the premises is 
negative, the conclusion is negative (rule 6), and it distributes 
the predicate, viz., the major term. As only one term can be 
distributed in the conclusion (for one term alone except the 
middle term is distributed in the premises), and as this dis¬ 
tributed term is the major, the minor term cannot be distri¬ 
buted. If the minor term is not distributed, the conc’usion 
nm-st be particular, {d) In El and IE* two terms are dis- 
Wbuted, aijid so the proof is as in the case of AO and OA. 
The conclusion, therefore, must be partfcular, if one pre¬ 
mise be particular. 

• So valid conclurion k po«iMe from IE (See p^e 85). 
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iv. The Axiom of the SyEopffla 

The governing principle of syllogistic reasoning is called 
the dictum de omni et nullo (the principle of all and none). 
It means that if anything be true of all the memters of a class, 
it must be true of each separately, and that if anything be 
true of nonCj it can be denied of each separately. Whatever 
is affirmed or denied of a whole may be affirmed or denied of 
a part thereof. For example, ‘mortal’ is true of all members 
of the class ‘man’; ‘Socrates’ is a member of the class ‘man’: 
therefore ‘mortal’ is true of ‘Socrates’. 

It has been urged by some that the Dictum Is redundant 
if not useless, as it is undistinguishable from the principle of 
subalternation. ‘If the universal be true, the particular is 
true’, and that it is based on the ‘class’ view which is mechani¬ 
cal and meaningless. It has also been said that the syllogism 
is but an elaborate process of begging the question. The con¬ 
clusion is already implied in and known along with the pre¬ 
mises. If I know that all men are mortal then it goes without 
saying that Socrates who is a man is mortal. We are only 
re-stating in the conclusion either what we explicitly know or 
have assumed without question in accepting the premises. 

It is true that the Dictum states a self-evident axiomatic 
truth. As for the charge that the syllogism is a process of 
begging the question we shall consider it in a later chapter. 
But for the present we may observe that the Dictum is des¬ 
criptive of the modus aperandi of the syllogism, and that it is 
directly dependent on the Laws of Thought. These laws, we 
have seen, are fundamental to reasoning. They express the 
truth that Reality or the whole is a system and that It is the 
systematic nature of reality which makes reasoning possible. 
The Dictum endorses the same principle. The universal in 
the form of the middle term is the heart of syllogistic reason¬ 
ing. It is in virtue of this identity in difference that there 
is a transition from one fact to another. The German philo¬ 
sopher, Hegel, declared the keynote of Ms philosophy in the 
epigram ‘The truth is the whole’. Every syllogism brings out 
a phase of and is based on the systematic nature of the whole. 
The Laws of Thought as well as the Dictum postulate the 
same principle. 



CHAPTER XII 
THE mamES Am moohs 

i Hie Figures 

III the classical example of a syllogism given in the last 
chapter— 

All men are moral 
Socrates is a man 
.* Sccrates is mortal 

the middle term is subject in the major premise and predi¬ 
cate in the minor premise. But this is not the only order in 
which the middle term may be found in a syllogistic argument. 
The middle term may be predicate in both premises, or sub- 
just in both, or predicate in the major and subject in the 
minor premise.. As there are two premises in a syllogism and 
as the middle term occurs in both, there are four po.ssible ways 
of arranging the terms in an argument. These four forms of 
reasoning are called the figures of the syllogism. 
It the iioahion of the middle term in the premises that deter¬ 
mines figure of a syllogism. The four figures may be 
syinbolically represented as follows:-— 

Fig. I Fig. IT Fig. HI Fig. IV 

M — P P — M M — F F — M 

S — M M-tS M — S 

/. S —F S-^P /. S--P .%S —F 

In the first figure the middle term is subject in the 
major premijfe and predicate in the minor premise. 

In the second figure the middle term is predicate in both 

the premises. 

fn the third figure the middle term is subject in l»tli 

the 

In the fourth figure the middle term Is predicate in the 
mnyr premw and subject in the minor premise. 

Aristotle recognised only the first three figures, and of 
hese tws>, the ntsi is the only pt/^Md figure, as'it proceeds 
'rertly kom ,the Dictum. He regarded, the fourth figure ^as 
in^.erleil .Ioot of the first . ,But later j^idans gave it M 
^:)ts 4 ent status and recognised it as a separate figure- 
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ii. The Moods 

There are three propositions in a syllogism; and each of 
the propositions may be of any one of the four forms A, E, I, 
or O. Syllogisms thus vary in respect of the quantity and 
quality of the propositions which constitute them. This cha¬ 
racter of the propositions which go to form a syllogism is call¬ 
ed the Mood of the syllogism. If all the three proposiiions of 
a syllogism be universal affirmative, we say, the argument is 
of the mood AAi\; and if the two premises be A and E, and 
the conclusion E, we say, the mood is AEE; and so on. 

As there are three propositions in each syllogism, and as 
each of the propositions-may'assume any one of the four 
forms A, E, I and O, the total number of possible moods is 
4^ or 64. Thus for each figure we have 4X4X4 or 64 possi¬ 
ble varieties. We may write out these 64 combinations and 
deteimine which of them are valid. But it is rather a cum¬ 
brous process. It is much easier to determine the valid com¬ 
binations of premises first and then draw the conclusion in 
each case for ourselves. In each syllogism there are two pre¬ 
mises, and each premise may take any one of the four forms 
A, E, I or O. Thus we get sixteen combinations in all. 



AA 

EA 

lA 

OA 


AE 

EE 

IE 

OE 


AI 

El 

II 

01 


AO 

EO 

10 

00 

Some of 

these 

combinations 

will have to be 

eliminated on 

the basis 

of the 

general rules of the syllogism. 

We know that 


from two negative premises no conclusion is possible; hence, 
the combinations EE, EO, OE and 00 are to be ruled out. 
From two particular premises no inference can be drawn; 
hence the combinations II, 10 and 01 are invalid. The com¬ 
bination IE does not lead to a valid conclusion. If there be 
any conclusion from IE, it must be a negative proposition. 
The major term as predicate in the conclusion will then be 
distributed. But in its premise which is I it is not distributed 
either as subject or as predicate. This is an illicit process of 
the major. Therefore the combination IE too is impossible. 
Eliminating these invalid combinations, there are eight valid 
ones left over: 
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AA EA lA OA 

AE — _ _ 

Al El _ _ 

AO — — — 

Xow, we have to see which of these combinations of pre¬ 
mises will yield valid conclusions in the first, second, third and 
fourth figures repectively. In order to determine the valid 
moods in each of the figures, we shall have to find out, first,, 
the special rules of each figure. After this is accomplished, 
we shall be able to determine which of the eight combinations 
are in accordance with the special canons. 

ill* The Special Canons of the Fomr Figures 

(a) First Figure: 

(1) The minor premise must be affirmative, 

(2) The major premise must be universaL 

M —P 
S —M 


.\S —P 

To show that the minor premise must be affirmative, we 
employ the indirect method of proof. Let us suppose that the 
minor premise is negative. Then, since one premise is nega- 
ti\'e- the conclusion will be negative. If the conclusion is 
negative, then, the major term as its predicate is distributed. 
And to avoid an illicit process it must be distributed in the 
major premise. Since it is the predicate of the major premise, 
and since negative propositions alone distribute the predicate, 
the major premise must be a negative proposition. But we 
have assumed by hypothesis that the minor premise is 
negative. If the major premise also be negative, both the pre¬ 
mises will then be negative; but from two negative premises 
no cimdusion is possible. This absurdity is due to our sup¬ 
position that the minor premise in the first figure is negative. 
Hence the minor premise must be affirmative. 

Since we ha%"e proved that the minor premise must be' 
tiimiativc, it is easy to establish that the major premise 
mmt be universaL In the minor premise, the mid'dle term 
k the predicate. Since the minor premise is affirmative, and 
'ilmm tiiriiiative propositions do not distribute the predicate, 
the middle term is not distributed in it. But tie middle tarn 
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must te distributed in at least one of the premises* It must, 
therefore^ be distributed in the major premise. In the major 
premise the middle term is the subject. Since universal pro¬ 
positions alone distribute the subject, and since the middle 
term is the subject of the major premise, the major premise 
must be universal. 

(b) Second Figure: 

(1) One premise must be negative and the conclu¬ 

sion is therefore negative, 

(2) The major premise must be universal. 

P —M 
S —M 


A S —P 

The reason for the first rule is this. The middle term Is 
predicate in both the premises and it must be distributed at 
least once. Since a negative proposition alone can distribute 
the predicate, one of the premises must be negative, and if 
one premise is negative, the conclusion must be negative. 

The need for the second rule follows almost immediate¬ 
ly. Since the conclusion is negative, the major term, its pre¬ 
dicate, is distributed, and it must be distributed in the major 
premise. In the major premise P is the subject; and in order 
that it may be distributed the major premise must be universal- 
(c) Third Figure: 

(1) The minor premise must be affirmative, 

(2) The conclusion must be particular, 

M —P 
M —S 


S —P 

That the minor premise must be affirmative may be prov¬ 
ed by the indirect method. Let us suppose that the minor 
premise is negative. Then, since one premise is negative, the 
conclusion must be negative. The major term in the conclu- 
sion, as the predicate of a negative proposition, will be distri¬ 
buted and to avoid an illicit process of the major, it must be 
distributed in its premise. In the major premise P is the pre¬ 
dicate, and in order that it may be distributed, the major pre¬ 
mise must be negative. We have assumed that the minor 
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premise is negative* Thus we are left with two negative pre¬ 
mises from which no conclusion is possible. Therefore our 
assumption that the minor premia is negative is wrong; that 
is, the minor premise must be affirmative. 

Having proved that the minor premise is affirmative, it 
is ^ easy to show that the conclusion must be particular. The 
minor premise, being affirmative, does not distribute its pre- 
fiicate S. To avoid an illicit process of the minor it must 
remain midistri!)uled in the conclusion. S is subject in the 
conclusion: and as particulars alone do not distribute the sub¬ 
ject. the conclusion must be particular. 

(d) fourth Figure: 

(11 If eiiJior premise is negative^ the major premise 
must be urJversaL 

(2) If the major premise is affirmative, the minor 
prepuise must be universal. 

(3) If the minor premise is affirmative, the conclu¬ 
sion must he Particular. 

P —M 
M —S 


/. S —P 

If either premise is negative the conclusion will be nega¬ 
tive and P will distributed in the conclusion. In order 
that It may be distributed in its premise in which it is the 
subiect, the major premise must be universal. 

If the major premise is affirmative, it does not distribute 
its precJicaje, the middle term. As the middle term must be 
distributed at least once, it must be distributed in the minor 
premise- M is^ the subject in the minor premise. Since uni- 
ver.sals alc^ne distribute the subject, the minor premise must 
fm universal. 

If the minor premise is affirmative, it does not distribute 
its predicate S, This terra must remain undistributed in the 
tmdmmu of which it is the subject. Since particulars alone 
m not distribute the subject, the conclusion must be oarti- 

ciilar. 

Iv. tie Moods 

Applying iboe special canons we have now to see what 
mmas um valid in each of tte four %ures. We have alr^dy 
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determined the possible combinations of premises which do 
not' violate the general rules. ' They are 

AA EA lA OA 

AE — — — 

AI El _ _ 

AO — — — 

Now, we have proved that in the first figure the major 
premise must be universal, and the minor affirmative. The 
combinations that conform to these rules are AA, EA, AI and 
El. Drawing the proper conclusions from these four pairs, 
we have'the following four valid moods of the first figure: 

AAA, EAE, All, EIO. 

From this it is clear that the first figure yields a valid 
conclusion in any of the four kinds of propositions A, E, I 
and O. 

The special rules of the second figure state that the ma¬ 
jor premise must be universal, and one premise negative. The 
combinations that satisfy these conditions are EA, AE, El and 
AO. When the conclusions are drawn, we have the moods: 

EAE, AEE, EIO, AOO. 

It is evident that the second figure yields only negative 
conclusions. 

In the third figure the minor premise must be affirma¬ 
tive, and the conclusion particular. Taking all the combina¬ 
tions in which the minor premise is affirmative, we have AA, 
AI, lA, EA, OA and El. It must be remembered that the 
conclusion in the third figure is always particular, even when 
both the premises are universal. The valid moods in this 

tfioiirp arp* 

"" AAI, * lAI, All, EAO, OAO, EIO ^ 

The combinations which stand the test of the special 
rules of the fourth figure are: AA, AE, lA, EA and El. In 
drawing conclusions from these premises it is necessary to 
keep in mind the third canon of this figure, which states that 
where the minor premise is affirmative, the conclusion must 
be particular. Hence, the valid moods are: 

AAI, AEE, lAI, EAO, ' EIO. 

In this figure the conclusion may be either E, or I or O. It 
is only in the first figure that the conclusion can be of the 
■form A. 
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We have thus nineteen valid moods in all—four in the 
irst igurcj four in the secondj six in the third, and five in 

the fourth figure. 

V. Mncmeiiic Ones 

The SchcK)Imen* invented a set of mnemonic lines to 
facilitate easy remembrance of the nineteen moods: 

Barbara, Ceiarent, Darii, Ferioque, prioris: 

Cesare, Camcstrcs, Festino, Baroco, secundae; 

Tertia, Darapti, Dhamis, Datisi, Felapton, Bocardo,, 
Ferison, habet; quarta insuper addit, 

Bramantip, Cumenes, Dimaris^ Fesapo, Fresison, 

These lines mean that Barbara, Ceiarent, Darii and 
Ferio belong to the first figure; Ccsare, Camestres, Festina 
and Biiraca to the second; Darapti, Disamis, Datisi, Felap- 
ton, Bocarda and Ferison to the third; and Bramantip,. 
Cmncncs, Dimaris, Fesapo and Fresison to the fourth. Each 
of these words stands for a mood; and the vowels contained 
in the word signify the quality and quantity of the three 
prc^positlons that compose a mood. Thus Barbara is a mood 
cU' the first figure whose component propositions are all of 
them umversal affirmative AAA, and Cesare is a mood of the 
second figure whose constituent propositions are EAE. The 
significance of the other letters contained in each of the 
mnemonic words will be explained later, 
vi. Strengthened and Weakened Moods 

Of the nineteen valid moods mentioned above, Darapti 
and Fekpion, in the third figure, and Bramanttp and Fesaper 
in the fourth figure are called strengthened moods. In each 
of ^ these moods a particular conclusion is drawn from two* 
universal premises. Even if one of the premises were parti¬ 
cular, the same conclusion can be had. In Darapti the two 
premises are AA and the conclusion is I. 

M a F 
Mas 


S i P 

If Instead of the given major premise M a P, we have 

♦ The teachers of the Middle Ages in Europe (476-1453 AJ>,> 
wi» examined the dwrtrines of the Church in the light of philo- 

.^hlc ideas. 
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M i P as in Dkawiis, the same condusion will follow. Since 
in the moods like Darapti one of the premises is unnecessarily 
stronger than what is required to prove the conclusion, those 
moods are called strengthened. 

In five of the nineteen moods the conclusion is universal, 
vt., Barbara and Celarent in Fig. 1, Cesare and Camestres 
in Fig. IIj and Camenes in Fig. IV, As the universal includes 
the particular, in each of these cases a particular conclusion 
may be drawn. There is nothing to prevent one from being 
satisfied with less when more is offered. We have seen in 
an earlier chapter that if the universal is true, the particular 
is necessarily true. If in a syllogism a particular conclusion 
is inferred while a universal is possible, the syllogism is called 
it.-^cakened. A weakened syllogism or a subaltern mood is one 
in which a particular conclusion is drawn, though a universal 
conclusion is justified by the premises. The weakened moods 
are: Barbari (AAI) and Cclaront (EAO) in the first figure: 
Cesaro (EAO) and Camestros (AEO) in the second figure; 
and Camenos (AEO) in the fourth figure. There are no 
weakened syllogisms in the third figure, because in the moods 
of the figure the conclusions are all particular. 

CHAPTER XIII 

wmvcTiON 

i. Introduction 

Aristotle regarded the first figure as the perfect figure, 
and the second and the third as imperfect figures. He did 
not recognise the fourth figure as an independent argument- 
form, because he thought it was only an inversion of the 
first figure. The reason for considering the first figure to 
be perfect is that it is the most natural form thought takes. 
In this figure the subject of the conclusion is subject in the 
minor premise and the predicate of the conclusion is predicate 
in the major premise. This shows that the transition from 
premises to conclusion is direct, easy and natural. Further, 
it is only in the first figure that the conclusion can be a 
universal affirmative (A) proposition. In fact, all the four 
forms A, E, I and O are possible as conclusions in this figure. 
And above all, the first figure exemplifies best the principle 
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of syllogistic reasooingj the dictum de omni et nuiio —a fact 
which is very important for Aristotle. All these considerations 
made him think that the first figure is the perfect figure^ and 
that syllogisms in the imperfect figures are to be tested by 
-fluwing them be equivalent to syllogisms in figure one. 
Thi> pr/)cess vi testing the validity of the moods of the 
is called Reductioti. It consists in reducing 
the argiimtsiis In the imperfect figures (including the fourth 
added b}* (JcJlen) to those in the first figure and seeing if 
they are equal. Reduedon, then, is the process of changing 
Of traiisfurmine the moods of the second, third and fourth 
figures into moorls of the first figure. If an argument given 
in ail frct figure is reducible to a mood in the perfect 
figure, it is valid, according to Aristotle; if not, it is invalid, 
if. Kiwis of Eeiitctlon 

There two kinds of reduction—direct and indirect. 
phxrt nr usifusivc reduction is the process by which a mood 
ill the hu}>erfecl figures is directly transformed into a mood 
of lilt first or perffxt figure. The means employed for this 
piirpost^ are ^conversion, obversion, contraposition and trans¬ 
formation of premises. Indirect reduction or rcductio per 
mposstbk is the method of rcductio ad absurdum. That is, 
the conclusion of the given argument is proved by first assum¬ 
ing its contradictory to be true and then showing that such 
an assumption is absurd, since it contradicts the truth of one 
of ihe given premises. Aristotle had recourse to this method 
for reducing Baroeo and Boemdo^ because he thought that 
tiiese two mmui i^e reduced directly. But as we shall see 
bdow, every one of the imperfect moods can be reduced both 
directly and indirectly, 

III. Pi reel Meiaetioii 

The mnetronic lines contain clues for reducing directly 
syllogisms of tin. imperfect figures to arguments in the first 
iigure. We give below the significance of the letters that 
compo-se the mnemonic words. 

(l! The vowels, we have observed already, stand for 
the mo^. In Barbara, e.g., the vowels AAA indicate the 
qualitative and quantitative nature of the thr^ propositions 
constituting the syllogism. ■ ' 

(2} The initial letters of the mnemonic names of 
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moods of the first figure^ are the first four consonants of the 
alphabet, B, C^ D, F, The initial consonant of each of the 
moods of the imperfect figures, except Baroco md Bocatdo, 
indicates that the mood is to be reduced to a mood of the 
first figure having the same initial consonant. Thus, the 
letter B in Bramantip shows that the mood must be reduced 
to Barbara; C in Cesare indicates that it is to be reduced to 
Celarent; D in Darapti suggests that it is to be reduced to 
Daru\ F in Festino signifies that it should be reduced to 
Ferio, and so on. 

(3) The letter s appearing in the mnemonic lines of the 
imperfect figures means that the proposition signified by the 
vowel preceding it is to be converted simply. In Cesare^ s 
shows that the major premise E is to be converted simply. 

(4) The letter p in the middle of a mnemonic word 
means conversion per acddens of the preceding proposition. 
Thus in Darapti^ p indicates that the minor premise A is to 
be converted per acddens. 

(5) Where s ox p occurs after the third vowel, the 
conclusion of the new syllogism in figure one is to be converted 
either simply or per acddens as the case may be, and not the 
conclusion of the given syllogism. 

(6) The letter m means mutare or metathesis , i.e., 
transposition of premises. By this process the major premise 
of fhe given syllogism becomes the minor premise of the new 
syllogism in the first figure, and the minor premise of the 
given syllogism becomes the major premise of the new 
syllogism in the first figure. 

(7) The letter k stands for obversion of the preceding 
proposition. Ks means first obversion and then simple con¬ 
version, i.e., contraposition; and sk means first simple 
conversion and then obversion. 

(8) The letter c appearing in the middle of a word 
shows that the syllogism is to be reduced per contradictionem, 
i.e., by the indirect method. The letter c occurs only in 
Baroco and Bocardo. Aristotle thought, as we remarked 
above, that these two moods cannot be reduced directly. But 
he was wrong. It is possible to reduce them directly; and 
for this purpose Baroco and Bocardo are renamed as Faksoko 
and Doksamosh respectively. 
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(9) The other letters occurring in the mnemonic lines, 
r, t, I, b, d and n have no meaning. They are only helps to 
easy pronunciation. 

With the help of the clues given above let us reduce the 
imperfect moods to moods in the first figure. 

1. Moods of the Second Figure: 


(1) Cesare 


Celarent 

PeM 

s 

MeP 

SaM 


SaM 

SeP 


SeP 

(2) Camestres 


Celarent 

PaM 

s 

MeS \ 

SeM 


PaM J 

•• SeP 


PeS s 
SeP 

(3) Festino 


Ferio 

PeM 

s 

MeP 

SiM 


SiM 

SoP 


SoP 

(4) Baroco = Faksako 


Ferio 

PaM 

ks 

MeP 

SoM 

k 

S i M 

.-.SoP 


SoP 

II. Moods of the Third Figure: 


(1) Darapti 


Darii 

MaP 


MaP 

MaS 

p 

S iM 

SiP 


.-.SiP 

(2) Disamis 


Darii 

Mi P 


MaS X 

MaS 

s 

P iM / 

SiP 


PiS 

SiP 



(3) Datisi 
MaP 
MiS 


REDUCTION 

Dam 
MaP 
s S iM 


SiP 

••• S iP 


■(4) Felapton 

Ferio 


MeP 

MeP 


M aS p 

S iM 


SoP 

S oP 


{5) Bocardo — Doksamosk 

Darii 


MoP 

MaS i 


MaS 

P iM ( 

m 

/. SoP 

P iS 

s 


S iP 

S oP 

k 

(6) Peris on 

Ferio 


MeP 

MeP 


MiS 8 

S iM 


SoP 

III. Moods of the Fourth Figure: 

. S 0 P 


(1) Bramantip 

Barbara 


PaM 

MaS ) 

MaS 

PaM i “ 

SiP 

P aS 

S i P 

p 

(2) Camenes 

Celarent 


PaM 

MeS ■ 


MeS 

PaM. 

SeP 

.• P eS 
SeP 

s 

{3) Dimarts 

Darii 


PiM 

MaS 

\ 

MaS 

P iM 


SiP 

P iS 

S iP 

s 


m 
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(4) Fesafo 


Ferio 

PeM 

s 

MeP 

MaS 

p 

S iM 

SoP 


.-.s oP 

(5) Fresh on 


Ferio 

PeM 

s 

MeP 

MiS 

s 

S iM 

SoP 


S oP 


Following the directions contained in the mnemonic 
’words have reduced above the moods of the imperfect 
figures to moods of the first figure. We shall explain here 
in detail the direct reduction of two of the moods, Baroco 
and Bocardo, since they are likely to present some difficulty 
to the beginner in logic. 

Baroco is a mood of the second figure with AOO as its 
component propositions; and for the purposes of direct reduc¬ 
tion it receives a new name, Faksoko. The initial letter F 
stands for Ferio the mood of the first figure into which it is 
to be transfornied. k and ^ after A indicate that the major 
premise P a M is to be first obverted and then converted; 
the obverse of P a M is P e M, and the converse of the 
latter is M e R The letter k after the second vowel (o) in 
Faksoko implies that the minor premise S o M is to be 
obverted. The obverse of S o M is S i M. The two premises 
M e P and S i M yield the conclusion S o P. Thus Baroco 
of the form— 

PaM 

SoM 

.-.^SoP 

has been transformed into Ferio of the form— 

MeP 
S JM" 

••.S oP 

Bocardo is a mood of the third figure with OAO as its 
constituent propositions. It gets the name Doksamosk for 
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giving us clues for direct reduction. D stands for Darii of 
the first figure, k and s after the first vowel o indicate that 
the proposition signified by the vowel is to be first obverted 
and then converted. The obverse of M o P is M i P; and 
the converse of M i P is P i M. The letter m appearing in 
the mnemonic word means that the premises are to be trans¬ 
posed. That is, M a S becomes the major premise and P i M 
the minor. These two premises yield the conclusion P i S. 
The last two letters s and p in Doksamosk imply that the new 
conclusion P i S is to be first converted and then obverted in 
order to get the original conclusion. The converse of P i S 
is S i P; and the obverse of the latter is S o P. Thus Bocardo 
of the form— 

MoP 

MaS 


SoP 

has been reduced to Ferio of the form— 

MaS 

PiM 


/. PiS 
SiP 
SoP 

iv. Indirect Eeduction 

Indirect reduction is the method of demonstrating the 
validity of a mood in the imperfect figures by showing that 
the assumption of the truth of the contradictory of the given 
conclusion leads to absurdity. This is done by substituting 
for one of the premises the contradictory of the given conclu¬ 
sion so as to form an argument in the first figure. The result¬ 
ing conclusion would contradict the premise for which the sub¬ 
stitution has been made. But this is absurd, as the truth 
of the given premises cannot be called in question. Thus it 
may be proved that the original argument is valid. 

Aristotle applied this method to the reduction of two 
moods, Baroco and Bocardo, because he thought they are 
irreducible by the direct method. The initial consonant B 
7 
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moods are to be reduced to Barbara - 
5 they are to be reduced per con- 

\ '•®-’ tly. Though the indirect method 

^as OHainally employed only in the case of Baroco and 

5T/t'• 5' '• >>« >ppM to S 

inoods. Here we shall reduce, Baroco and 
Boc^do alone, leaving it to the student to apply the same 
method to the other cases. ^ 

(1) Baroco: 

PaM 

SoM 

So'p’ 

ch mdirect method of reducing Baroco consists in 

showing, by means of a syllogism in Barbara, that the com 

fauT" Ttfsuppose that the conclusion is 
fa.se Then its contradictory Sa P must be true. With this 

® premise, and the original major as the major 

premise, let us form a syllogism in the first figure 

PaM 

SaP 

SaM 

Thjs IS Barbara uith P as the middle term. The i-ew 

mmijr? o M tV^' “^tradictory of the original minor 
p emi.se b o M .Tile original minor, however, is given as 
tuie and hence it cannot be false. It is only the new conciS- 

\V f i 'ts falsity dueV 

a.j th„ gnen. The false conclusion must be the result of the 

S'JI SrrT ^ £ false T? 

miiSt^S trie®" ^ “"fradictory, the original conclusion S o P 

(2) Bocaro: 

MoP 
MaS 
.-. SoP 

If the conclusion S o P be false, its contradictory SaP 
must be tr^. ith this as the major premise and the given 
mnOT M the minor premise, let us constitute a fresh syllogism 
la the first figure. 
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S aP 
MaS 


MaP 

This is Barbara with S as the nhddle term. The conclu¬ 
sion that is thus reached, viz.^ ]M a P is the contradictory of 
the original major premise M o P, and so must be false. Its 
falsity is due to the new major premise S a P which, therefore, 
must be false. If this be false, then, its contradictory, the 
original conclusion S a P, must be true. 

V. An Easier Method 

The processes of reduction were taught by Aristotle as 
the only methods of determining the validity of an argument 
in the imperfect figures. But the moods of the imperfect 
figures do not need to be reduced to corresponding moods of 
the first figure for exhibiting their validity. Any concrete 
syllogistic reasoning may be tested by casting its propositions 
into logical form, discovering its figure and mood, and ascer¬ 
taining whether or not it belongs to one or other of the valid 
forms. 

Professor Roberic Latta gives a simple method of testing 
the validity of arguments, following up a suggestion made 
by Professor Leonard J. Russel. We should first put the 
argument whose validity we want to determine into logical 
form. In arranging the form of the argument we should cake 
care to see that the major premise stands first, then the minor 
premise, and finalty the conclusion, that both the premises 
are not negative and that if one premise be negative the 
conclusion is negative. Having done this, we should see if 
the argument satisfies the rules of distribution. Let us examine 
a concrete case ^Ail trained logicians can detect fallacies; 
but few electors are trained logicians, so that few electors can 
detect fallacies.’ Expressed in logical form, the argument will 
appear thus: 

All trained logicians are those who can detect falla¬ 
cies 

Some electors are not trained logicians 

Some electors are not those who can detect falla¬ 
cies. 
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The distribution of the terms may be indicated in the 


following diagram: 


m d 1 

; ^ 

u 

m d 

u 

d 


In this diagram d stands for distributed/ u for Undis¬ 
tributed’ and m for 'the middle term.’ The above argument 
satisfies the rule regarding the distribution of the middle 
term, but the major term in the conclusion is distributed 
without being distributed in its premise. Therefore the 
reasoning is invalid, the fallacy being an illicit process of the 
major. 

vi. Value of the Second and Third Figures 

It is true that the first figure offers the best form for the 
expression of our highest thoughts. But it does not follow 

that the other figures—specially the second and the third- 

have no value. 

As regards the fourth figure, it must be confessed that 
it is an unnatural form for expressing any of our thoughts. 
The syllogism— 

All nitrogenous foodstuffs are Sesh-forming 
All grains are nitrogenous 
. *. Some flesh-forming foodstuffs are grains 
is awkward in form and involved in meaning. The same 
argument may be better expressed in the first figure thus: 

All nitrogenous foodstuffs are flesh-forming 
All grains are nitrogenous 
/. All grains are flesh-forming. 

The difference between the two figures will be evident if 
we compare the two conclusions which, however, are based on 
the same premises. The conclusion in the first figure is 'All 
grains are flesh-forming’; and the conclusion in the fourth 
figure is 'Some flesh-forming foodstuffs are grains’ which, if 
converted, would be 'Some grains are flesh-forming.’ There 
is some loss in expressing the argument in the fourth figure. 
Thus the fourth figure is not of much value. But, neverthe- 
it is valid, and does not stand in need of reduction to the 
first figure for its validity being demonstrated, though the- 



REDUCTION 


101 


argument may gain in directness and clarity by such reduc¬ 
tion. 

Even this charge of unnaturalness and lack of clarity 
cannot be levelled against the second and the third figures 
which are not merely different from the first figure in form 
but represent different levels of thought. 

It is no doubt true, as Aristotle says, that “the scientific 
knowledge of the nature of a thing (literally, what a thing is) 
can be ascertained through the first figure alone.” But this 
scientific knowledge which consists in defining a thing or spe¬ 
cies in terms of universal is not reached at a jump. There 
are intervening stages; and to these the second and third 
figures are appropriate. 

The second figure represents the stage when a thing is 
sought to be defined by showing what it is not. In this type 
of reasoning, if M is affirmed of P, it is denied of S, or if M 
is denied of P, it is affirmed of S, with the result that the con¬ 
clusion states a relation of exclusion as between S and P. But 
as every significant negation has a positive basis, the negative 
conclusion of the second figure paves the way for the deter¬ 
mination of the character of S. Suppose we are interested in 
knowing what true patriotism is. Before arriving at a final 
definition, it will useful if we eliminate concepts with 
which patriotism is likely to be confused, e.g., 
War-mongering is bad 
Patriotism is not bad 
Patriotism is not war-mongering. 

The third figure marks another incomplete stage in the 
process of defining a subject. The conclusions in this figure 
are all particular. Plence at this stage, there is a suggestion 
of a possible connection or disparity between the minor and 
the major terms, which may serve as a clue for further investi¬ 
gation and analysis, e.g., 

Sanl^ara, Ramanuja and Madhva are eminent 
philosophers 

Sankara, Ramanuja and Madhva are religious 
reformers 

Some religious reformers are eminent philosophers. 

Thus the second and the third figures represent stages in 
the development of thought; and it would be a mutilation of 
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their content and nature to squeeze them into the first figure- 
form. The so-called reduction serves no more useful purpose 
than that of providing an interesting logical exercise. 

CHAPTER XIV 
CONDITIONAL ARGUMENTS 

i lEtrodiiction 

We have so far studied the categorical syllogism. ~ la 
arguments of this type the constituent propositions are cate¬ 
gorical in nature. But there may be reasonings with either 
hypothetical or disjunctive propositions. In this chapter we 
shall consider these. But before proceeding to a study of the 
structure and kinds of conditional arguments^ let us learn 
about the nature and place of conditional propositions, 
ii. Conditional Propositions 

In chapter VI"^ we classified propositions according to re¬ 
lation into the categorical and the conditional, and sub-divid¬ 
ed the conditional into the hypothetical and the disjunctive. 
We have elaborately dealt with the categorical propositions 
which is an unconditional assertion of a relation (either affir¬ 
mative or negative) between the subject and the predicate. 
Here we shall explain the import of the other two kinds, viz., 
the hypothetical and the disjunctive. 

There are two forms of the hypothetical proposition: (a) 
If A is B, C is D; (b) If A is B, A is C; e.g., Tf the weather 
is foggy, the train is late’; Tf a metal is heated, it expands.^ 
The first part which begins with an Tf’ expresses the condition 
and Is called the antecedent; and the second part states what 
is asserted under the condition and is called the consequent. 
Of the two forms of the hypothetical proposition given above, 
in the first the antecedent and the consequent have different 
subjects: and in the second they have the same subject. In 
these forms the antecedent and the consequent are both affir¬ 
mative. But they need not be so in all hypothetical proposi¬ 
tions. Either the antecedent or the consequent may be nega¬ 
tive, or both of them may be negative. For instance, the first 
form need not always be Tf A is B, C is I>\ The other alterna¬ 
tives are: If A is not B, C is D; If A is B, C is not D; If A 
Is not B', C is not D. 

*Se€ p. 37. 
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In the case of the categorical proposition^ the quality is 
indicated by the copula. But how are we to determine the 
quality of the hypothetical proposition! Latta and Macbeath 
believe that the quality of the proposition is the same as the 
quality of the consequent, “A hypothetical proposition is 
affirmative, when its consequent is affirmative, whether or not 
its antecedent is also affirmative; and it is negative when its 
consequent is negative, whether or not its antecedent is nega¬ 
tive.”* Joseph, however, is of a different viewf He thinks 
that the distinction of affirmative and negative does not apply 
to the hypothetical judgment as a whole. Even where either 
antecedent or consequent or both are negative, the judgment 
affirms the dependence of a consequent on a condition. The 
antecedent or consequent severally may be either affirmative 
or negative. The hypothetical judgment as such is neither affir¬ 
mative nor negative. Its function is to connect a consequent 
with a condition; and so the hypothetical cannot express a 
negative relation as between the antecedent and the conse¬ 
quent. 

Distinctions of quantity too do not apply to the hypothe¬ 
tical proposition. In the categorical the reference is prima¬ 
rily to individuals or denotation. Since the function of the 
categorical is to assert a relation between an attribute and its 
subject, it is pertinent to ask whether the attribute belongs 
(or does not belong) to the whole of the subject or to a part 
of it? If the predication is made of the whole of the subject, 
the proposition is universal; if it is made of a part of the sub¬ 
ject, the proposition is particular. But in the case of the 
hypothetical such a distinction would be meaningless. The 
hypothetical expresses the dependence of a consequent on an 
antecedent. Since this dependence is a necessary relation, the 
proposition which expresses it must be universal—universal, 
not in the quantitative sense of an exhaustive collection of all 
the particular objects, but in the sense that the attributes, signi¬ 
fied by the antecedent and the consequent are necessarily re¬ 
lated. The hypothetical refers to individuals only indirectly. 
When we say Tf man, then mortaF, what we mean is that the 
characteristic of being mortal is necessarily related to the 

*The Elements of logic, p. 89. 

t An Introduction to Logic, p. 164. 
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characteristics of being man. Thus the hypothetical is mainly 
connotative in its significance, and so distinctions of quantity 
are inapplicable to it. 

Controversy has been raging between rival groups of logi¬ 
cians over the relation between the categorical and hypotheti¬ 
cal. Some writers regard the distinction between the two as 
merely formal; and according to them the same content may be 
expressed either categorically or hypothetically. For instance, 
the hypothetical proposition ^Tf commodities are scarce, they 
are dear” may be stated in the form of a categorical proposi¬ 
tion thus: “Scarce commodities are dear”. There are other 
logicians who think that the categorical and the hypothetical 
are altogether different, the one being an unconditional state¬ 
ment of a fact and the other a statement of dependence as 
between a condition and a consequent. 

Both these views seem to be erroneous. All categorical 
propositions are not unconditional statements. In most cases 
the conditions are not expressed because they are very evident. 
Pondering over the carnage of war and the blood thirst of 
nations, if a person says ‘the world is too bad’, it is not an un¬ 
conditional statement that he makes. He does not specify 
the conditions because, in his view, they are too evident. 
Many of the universal or individual categorical propositions 
are of this sort. Propositions like ‘Man is mortal’ and ‘Heat 
expands bodies’ are really in each case the assertion of a rela¬ 
tion between a condition and a consequent; they may be stat¬ 
ed with greater propriety in the hypothetical form, ‘If man, 
then mortal’, ‘If a body is heated, it expands.’ These are 
called generic universals as contrasted with collective univer¬ 
sal which are the result of an enumeration of particular cases 
constituting a class. Suppose I make the statement ‘All 
modern nations maintain Air Forces’. After studying the mili¬ 
tary dispositions of the various nations, it is a case of the col¬ 
lective universal, and is categorical in nature, for I cannot say 
Tf a modern nation, then it must necessarily have an Air 
Force.’ But if I make the same statement on a knowledge of 
the deplorable state of the modern world with its warring 
nations, and of the importance of the Air Arm, then my judg¬ 
ment would be hypothetical. Thus the difference between the 
categorical and the hypothetical is a difference in degree. The 
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conditions are implicit in the categorical, while they are deve¬ 
loped and made explicit in the hypothetical. Though the re¬ 
duction of the hypothetical proposition to the categorical form 
may serve as a useful logical exercise, it must be borne in mind 
that the two t3pes of propositions represent different levels 
in the evolution of thought. We start our intellectual career 
by identifying things and discovering certain characteristics 
in them. At this level the categorical is adequate. But when 
we probe deeper into the connections of things, and are inte¬ 
rested not so much in individuals as in types, we are at* a 
higher level of scientific thought which is best expressed in 
the hypothetical form. 

The disjunctive proposition sets forth alternative possi¬ 
bilities. It may take either of two forms: (1) A is either B 
or C, (2) Either A is B or C is D; Number is either odd or 
either slavery is justifiable or Aristotle is wrong. What¬ 
ever be the form, the principle of disjunction is the same. It 
is lO exhibit the alternatives of a system, and is expressed by 
the vrords ‘either .. . or.’ The logical process of division which 
we have studied is based on the same principle. When a 
genus is divided into its various species, it means that it is re¬ 
alised in those alternatives. For instance, from a knowledge 
of the dividing members of the genus ‘triangle’ we may say 
^Triangles are either equilateral, isosceles or scalene.’ It 
should be noted here that the alternatives need not be only 
two in number but may be more. 

Distinctions of quality and quantity do not apply to the 
disjunctive. There cannot be any negative disjunction. 
'Neither A is B nor C is D’ is a conjunction of negations, not 
a disjunction. It means merely that ‘A is not B’ and ‘C is 
not b.’ Some logicians speak of particular ^ disjunctives.^ 
But there is no justification for this. ^Some A is B or C’ has 
not the character of a knowledge of system, and hence is not 
disjunctive. 

The true disjunctive, as has been stated, sets forth the 
alternatives of a system, as for example, the constituent spe¬ 
cies of a genus. The alternatives of the disjunction must be 
exhaustive; and they must also be mutually exclusive. To 
this latter characteristic some writers raise an objection. ‘He 
^See G. H. Joyce: Frinciples of Lo|^c, p. 66. 
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is either a.knave or a fooF precludes Ms being neither; but is^. 
there not a possibility that *he is both a fool and a knave7 
Surely, in this case the alternatives are not exclusive, but they 
are not exhaustive either, because there is the third alternative^ 
%nave and fool.' 'He is either a knave or a fool,' properijr 
speaking, is not a true disjunction. It is a disjunction of 
ignorance. Propositions which are of the form 'either.. .or' 
are not all of them disjunctive. True disjunction is the result 
of a thorough knowledge of the universe of discourse. 'A tri¬ 
angle is either equilateral, isosceles or scalene.’ 'The signal 
light is either red or green.' In these cases of genuine disjunc¬ 
tion, the alternatives are exclusive as well as exhaustive. 

There is a view which holds that the disjunctive is a 
union of hypotheticals. The disjunctive 'Either A is B or C 
is D', may be resolved, it is said, into four hypothetical pro¬ 
positions: if A is B, C is not D; if A is not B, C is D; if C is 
D, A is not B; if C is not D, A is B. It is true that the impli¬ 
cations of a disjunctive statement may be shown by means of 
hypothetical propositions. But still, the hypothetical and the 
disjunctive are not the same. The latter represents a higher 
stage in the development of knowledge than the former. The 
knowledge expressed in the h 3 q)othetical proposition is not 
systematic. The antecedent is only one of the conditions of 
the consequent, and so the relation between the two is not re¬ 
ciprocal. Tf the rains fail, there will be famine.' Here, 
failure of rain is but one of the conditions that cause famine. 
If the rains fail, then, we may be sure, famine will follow. 
But if there is famine, we cannot say that it must have been 
caused by failure of rains alone. Similarly, if there is no^ 
famine, we may conclude that the rains did not fail. But 
from the non-failure of rains, we cannot infer that there will 
be no famine. We shall say more about this when we come to 
hypothetical arguments. What we are interested here in point¬ 
ing out is that the relation between the antecedent and the 
consequent in the hypothetical proposition is not reciprocal. 
And to that extent our knowledge is imperfect. In the dis- 
lunctive proposition this defect is got over. The alternatives 
2 set forth in the disjunctive are so systematically related that 
from the affirmation of either alternative (assuming there are 
two alternatives) the other may be denied, and from the 
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denial of eiliter the other may be affirmed. This shows that 
the disjunctive proposition goes beyond the hypothetical while 
including it; even as the hypothetical proposition transcends 
the categorical; while. preserving its essentials. Knowledge 
grows from the lower levels to the higher. And in the evolu¬ 
tion; the categorical, the hypothetical and the disjunctive re¬ 
present successive stages. In the realms of sense perception 
and history, our knowledge is for the most part categorical; 
in science it is hypothetical; and in philosophy which aims at 
a systematic understanding of reality, our knowledge tends to 
be disjunctive. 

Having examined at some length the nature and import 
of the hypothetical and the disjunctive propositions, we shall 
now proceed to a study of conditional reasonings. Under this 
head we shall consider three forms: (1) the hypothetical syllo¬ 
gism, (2) the disjunctive syllogism, and (3) the dilemma, 
iii. The Hypothetical Syllogism 

The h 3 ^othetical syllogisim is of two kinds: (1) pure and 
(2) mixed. The pure hypothetical syllogism is an ailment 
in which all the constituent propositions are hypothetical in 
character. 

If A is B; C is D 

If E is F, A is B 

If E is F, C is D. 

e.g,, If a country is prosperous, civilisation flourishes. 

If the people are diligent, a country is prosperous. 

.*. If the people are diligent, civilisation flourishes. 

This type of argument, however, is not common. What 
is ordinarily meant by the hypothetical syllogism is the mixed 
variety which consists of a hypothetical major premise, a cate¬ 
gorical minor premise and a categorical conclusion. This is 
also known as the hypothetico-categorical syllogism. 
e,g,, If the strike had been called off, the men would be 
back at work. 

The strike has been called off. 

The men are back at work. 

The rule of the hypothetical syllogism is: either affirm 
the antecedent or deny the consequent. That is, the categori¬ 
cal minor premise must either affirm the antecedent or deny 
the consequent of the hypothetical major premise. •. If it 
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affirms the antecedent the conclusion will affirm the conse¬ 
quent. If it denies the consequent, the conclusion will deny 
the antecedent. The reason for this rule will be evident, since 
we have already explained the nature of the h 3 qx>thetical pro¬ 
position. The antecedefnt is only one of the conditions and 
not the sole condition of the consequent. And so, if the ante¬ 
cedent is present, we may say the consequent is present, or if 
the consequent is absent, we may infer, the antecedent is 
absent. But from the absence of the antecedent we cannot 
argue that the consequent is absent, for the consequent may 
be present as a result of some other condition. Similarly we 
cannot conclude that the antecedent is present because of the 
presence of the consequent, for the latter might be due to 
other conditions. If a person takes a certain quantity of 
arsenic, he dies. But if he is dead, we cannot assert that it 
must have been due to arsenic, for his death might have been 
the result of other causes like gun-shot, disease or age.. Sinii- 
larly, from a knowledge that the person has not taken arsenic, 
we cannot say that he is not dead, for the same reason as 
given above. Hence the rule of the hypothetical syllogism is 
that either the antecedent should be affirmed or the conse¬ 
quent should be denied. 

Here the words ‘affirm’ and ‘deny’ should be understood 
with care. They do not refer to the quality of the minor 
premise. If the" antecedent of the major premise is negative 
in form, its affirmation in the minor would take the form of a 
negative proposition. Similarly, if the consequent of the 
major premise is negative, its denial in the minor would as¬ 
sume the form of an affirmative proposition. Hence ‘affirm¬ 
ing’ means stating what is given in the major premise, and 
‘denying’ means contradicting what is given in the major. 
And it should also be remembered that when the consequent 
is denied in the minor premise, the conclusion will be the con¬ 
tradictory, and not the contrary, of the antecedent of the ma¬ 
jor premise. We shall illustrate these two points by means 
of an example. 

If all men were actuated by the highest motives, the 
courts of law would not be necessary. 

The courts of law are necesmry. 

Some men are not actuated by the highest motives. 
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Here the minor premise denies the consequent of the 
major; and the denial takes the form of an affirmative propo¬ 
sition because the consequent is a negative. Since the minor 
premise denies the consequent, the conclusion denies the ante¬ 
cedent. But the denial, it should be noted, is the contradic¬ 
tory, and not the contrary, of the antecedent. 

There are two moods of the h 5 rpothetical syllogism one 
in which the minor premise affirms the antecedent, and the 
other in which the minor premise denies the consequent. The 
first is called the constructive syllogism or the modus ponens, 
and the second is called the destructive syllogism or the 
modus tollens. 

Modus ponens: 

If A is B, C is D 
A is B 
C is D 

E.g.j If a nation is ease-loving, the enemy can subdue' 
it easily 

This nation is ease-loving 
/. The enemy can subdue it easily. 

Modus tollens: 

If A is B, C is D 
C is not D 
A is not B.^ 

E.g,, If an author is obscure in his writings, people ignore 
him 

People do not ignore this author 

This author is not obscure in his writings. 

There are two formal fallacies of hypothetical reasoning, 
one the form in which the minor premise denies the antece¬ 
dent, and the other the form in which the minor premise 
affirms the consequent. These arise, it will be seen, as a 
result of disobeying the rule of the hypothetical syllogism. 

Denying the antecedent: 

If A is B, C is D 
A is not B 
.*< C is not D. 

'“^The principle is the same for the other forto of the hs^o- 
thetical proposition: if A is B, it is C, 
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Affirming the consequent: 

If A is B, C is D 
C is 1) 

A is B. 

It is possible to reduce the hypothetical syllogism to 
categorical form. But it should be remembered that this 
reduction is not very helpful, though it may serve as a useful 
exercise in formal logic. The categorical proposition and 
the hypothetical, as we have said, belong to two different levels 
of thought, and by reducing the one to the form of the other, 
at least a part of the meaning is lost. Bearing this in mind, 
let us reduce the two moods of the hypothetical syllogism to 
their corresponding categorical types. 

By this process the modus ponens will become Barbara. 
All cases of A being B are cases of C being D 
This is a case of A being B 
This is a case of C being D 

The modus taliens, when reduced to categorical form, 
will become Camestres: 

All cases of A being B are cases of C being D. 

This is not a case of C being D 
.*• This is not a case of A being B 

Similarly, the tw’o fallacious types, if reduced to cate¬ 
gorical form, will be found guilty respectively of illicit major 
and undistributed middle. That is, a hypothetical syllogism 
in which the antecedent is denied corresponds to a categorical 
syllogism in which there is an illicit process of the major thus: 
All cases of A being B are cases of C being D 
This is not a ca^ of A being B 
This is not a case of C being D. 

And a hypothetical syllogism in which the consequent is 
affirmed corresponds to a categorical syllogism which commits 
the fallacy of undistributed middle thus: 

AH cases of A being B are cases of C being B 
This is a case of C being D 
This is a case of A being B. 

There is one other point we should Mke to advert to. 
Affirming the consequent and denying the antecedent become 
Mlbeies OHfy becan^ fn the Ordinary hypbtltetit^l proposition 
the antecedent is but one of tte cohdMicffis <di fbe consequent. 
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Butj if it is known in a hypothetical proposition that the 
antecedent is the only condition of the consequenty then it is 
no fallacy to infer the absence of the consequent from the 
absence of the antecedent or the presence of the antecedent 
from the presence of the consequent. 

E.g,y If a triangle is equilateral, it is equiangular 
This triangle is not equilateral 
This triangle is not equianguiar. 

If a triangle is equilateral, it is equiangular 
This triangle is equiangular 
This triangle is equilateral, 
iv. The Disjunctive Syllogism 

The disjunctive syllogism is a reasoning in which the 
major premise is a disjunctive proposition and the minor 
premise a categorical which either affirms or denies an alter¬ 
native of the disjunction. If the minor premise affirms one 
alternative, the conclusion will deny the other alternative 
(assuming there are only two alternatives in the disjunction), 
and if the minor premise denies one alternative, the conclu¬ 
sion will affirm the other. An argument in which the minor 
affirms and consequently the conclusion denies is in the modus 
pG icndo tollens. And an argument in which the minor denies 
and as a consequence the conclusion affirms is in the modus 
tollendo ponens. Thus there are two moods of the disjiiiiclive 
syllogism. 

Mjdus pouendo tollens 

Either A is B or C is D Either A is B or C is D 
A is B or C is D 

C is not D *. A is not B 

Modus tollendo ponens: 

Either A is B or C is D Either A is B or C 
A is not B OT C is not D 

C is D A is B 

The modus ponendo tollens is not admitted by some logi¬ 
cians, according to whom the alternatives of a disjunction 
need not be mutually exclusive. If the alternatives are not 
exclusive, then it is evident that by affirming one of them 
we cannot deny the other, for both of them may be true* Let 
us iilustrate, taking the old example: ^He is either a knave 
^or a fool.’ If he is not a knave, then he a fool; but if he 
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is a knave, then it cannot be said that he is not a fool, for he- 
may be both. Thus, where the alternatives of a disjunction 
are not mutually exclusive, the modus ponendo tollens will 
not be valid. But as we have already stated, it is not a 
proper disjunctive which sets forth alternatives that are not 
mutually exclusive. If by the affirmation of one alternative 
we cannot deny the other, then we are on no higher level 
than the hypothetical. The true disjunctive is based on a 
systematic knowledge of the various alternatives in their inter¬ 
connections. And when this is achieved, it is a matter of 
indifference whether affirmation is made through denial or 
denial is made through affirmation. 

In the types of disjunctive syllogism given above the 
major premise sets forth only two alternatives. But there 
may be more, e.g., Either K is B or C is D or E is F. In 

such cases if the minor premise affirms one member, the 

conclusion will deny the others, and if the minor premise 
denies one member, the conclusion will affirm the others 
disjunctively. It is also possible that the minor premise 
denies ail the members but one, in which case the conclusion 
will affirm that one. The forms of these types are as follows: 

Either A is B or C is D or E is F 
A is B 

• C is not D and E is not F. 

Either A is B or C is D or E is F 

A is not B 

Either C is D or E is F. 

Either A is B or C is D or E is F 
Neither A is B nor C is D 
/. E is F=^ 

V. The Bilemma 

The dilemma is a syllogism with a compound h 3 T)othe- 
tical proposition as its major premise and usually a disjunctive 
proposition as its minor premise. That is, the major premise 
consists of two hypothetical propositions joined together. The 
disjunctive minor either affirms the two antecedents or denies 
the two consequents of the compound hypothetical major 
^In the ex^ples given in this section we have taken one 
fo3Wi of ,the (li^unctive. The jadnciple'is the same as 2?e0£^ds the 
other jferm: A is either B or 
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premise. Consequently; following the rule of the hypothetical 
syllogism, the conclusion either affirms the conseque^its or 
denies the antecedents. I'he dilemma in which the disjunc¬ 
tive minor premise affirms the antecedents is called con¬ 
structive. And the dilemma in which the disjunctive minor 
premise denies the consequents is called destructive. The 
compound hypothetical major premise of a constructive 
dilemma may contain two antecedents and a single conse¬ 
quent, in which case the conclusion will be a categorical 
proposition affirming the consequent; and the dilemma is 
called simple. If however, there are two consequents, the 
conclusion will be disjunctive and the dilemma is called 
complex. Similarly, in a destructive dilemma, if there is a 
single antecedent, the conclusion will be categorical and the 
dilemma is simple, and if there are two antecedents, the con¬ 
clusion will be disjunctive, and the dilemma is complex. Thus 
there are four types of dilemma, the simple constructive, the 
complex constructive, the simple destructive and the complex 
destructive. 

(1) Simple Constructive'. 

If A is B, K is F; and if C is D, E 
Either A is B or C is D 
/. E is F. 

E.g., If a man follows the dictates of his conscience, he is 
criticised; and if he follows the way of others, he 
is criticised. 

A man must follow either the dictates of his conscience 
or the way of others. 

/. In any case he is criticised. 

(2) Complex Constructive'. 

If A is B, E is F; and if C is D, G is H 
Either A is B or C is D 
Either E is F or G is H. 

E.g., Caliph Omar is said to have given the following argu¬ 
ment in support of his action ordering the destruc¬ 
tion of the Alexandrian library: 

If the book’s are in conformity with the Koran, they are 
superfluous; and if they are not in conformity 
with the Koran, they are pernicious. 
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Either the books are in conformity with the Koran 
or they are not. 

Either the books are superfluous or they are perni¬ 
cious. 

(3) Simple Destructive: 

If A is B, E is F; and if A is G is H 
Either E is not F or G is not H 
A is not B. 

A politician may find himself sometimes torn between 
loyalty to his convictions and loyalty to his 
party. He may argue thus: 

If I am to continue in politics, I must feel able to 
support both my convictions and my party. 

But now I must either act against my convictions or 
oppose my party. 

I cannot continue in politics.* 

In the form and example of the simple destructive 
dilemma given above the minor premise is a disjunctive pro¬ 
position. But very often in this type, it should be noted, the 
minor premise is a conjunction of two negatives. 

If A is B, either C is D or E is F 
But neither C is D, nor E is F 
A is not B. 

E.g., Zeno, the Greek philosopher, used the following argu¬ 
ment to prove that motion is not intelligible. 

If a body moves, it must move either in the place where 
it is, or in the place where it is not. 

But it can neither move in the place where it is, nor 
in the place where it is not. 

It cannot move. 

It is true that in this case the minor premise is not dis¬ 
junctive; and yet the argument is a dilemma because the 
minor premise denies a disjunctive proposition. 

(4) Complex Destructive: 

If A is B, E is F; and if C is D, G is H 
Either E is not F or G is not H 
* Either A is not B or C is not D. 

E.g., If your education is broad you have read everything 
and if you are virtuous you have not read im¬ 
moral literature. 

^ See H. W. B. Joseph: An Introduction to Logic, p, 332. 
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But either you have not read everything or you have 
read immoral literature. 

Either your education is not broad or you are not 
virtuous. 

The dilemma is a dialectical device to confound the 
opponent; and so it does not aim at truth. It is a weapon of 
effective argumentation, and is employed to compel the 
adversary to choose between two alternatives either of which, 
will be unacceptable to him. While it is, in the words of* 
Schiller, ^^the prettiest and dialectically the most effective 
form of conditional reasoning/’ it is mostly fallacious. If it 
is to be valid, the disjunction in the minor premise must be 
exclusive and exhaustive. But generally this condition is not' 
satisfied in the dilemma. And so, if the adversary is resource¬ 
ful, he can find a way out of the intellectual difficulty present¬ 
ed to him. 

There are three ways of meeting a dilemma: 

(1) A person to whom a dilemma is offered may point 
out that the alternatives or horns as they are called (evidently 
a metaphor borrowed from bull-fights) are not exhaustive, and 
that therefore the conclusion does not follow. That is, he 
may say that, as the disjunction is not complete, there is an¬ 
other alternative and he is not bound to choose either. This 
method is described as escaping between the horns of the 
dilemma. We shall illustrate this by means of an example. 
One who does not favour institution of prizes may argue 
thus: Tf boys are bright, they do not require prizes; and if 
they are dull, prizes will have no effect on them. Boys are 
either bright or dull. Therefore prizes are useless.’ The 
dilemma may be ihet by showing that the minor premise does 
not exhaust all the possibilities. It classifies boys into two- 
groups, bright and dull. But there are mediocre boys for 
whom prizes hold out a good inducement. In the case of these 
boys, it may be said, prizes are not useless-. 

(2) The second way of meeting the dilemma is by show¬ 
ing that the consequents proposed in the major premise do not 
follow from the antecedents. This course is described as 
taking the dilemma by the horns. The following example 
illustrates this method. Tf a man remains single, he will be 
unhappy became he has no one to take care of Mm, and if a 
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ABRIDGED AND CONJOINED SYLLOGISMS 

in the counter-dilemma; A is B, G is not H; and if E is F, 
C is not D.’ In the major premise the consequents are trans¬ 
posed and negated. This, however, is not the only way of 
rebutting. If the alternative conditions are such that they 
cannot be combined with the contradictory of each other’s 
consequents, the method detailed above will be of no use. 
But the same object of rebutting may be achieved with the 
help of altogether different premises. The essential of this pro¬ 
cess is that a dilemmatic argument with contradictory conclu¬ 
sion must be produced. Some dilemmas may not admit of 
rebuttal. Then the other methods ^escaping through the horns’ 
and Taking the dilemma by the horns’ must be tried. 

In the dilemma the major premise contains twm hypothe¬ 
tical propositions. But instead of two, we may have three or 
four or more, in which case the argument will be called a 
trilemma, tetralemma or polylemma. These arguments pro¬ 
ceed on the same principle as that of the dilemma, and call 
for no separate treatment. 

CHAPTER XV 

ABEIBGED AND CONJOINED SYLLOGISMS 

i. IntToduction 

We were concerned in the last few chapters with the prin¬ 
ciples and types of syllogistic reasoning. Whenever we set 
forth a form of syllogism or a syllogistic argument, we took 
care to state the major premise first, then the minor premise 
and lastly the conclusion. And also, we have been dealing 
with isolated syllogisms, f.c., one syllogistic argument at a 
time. These may Ice all right in a textbook on logic. But 
w’-hen we think within ourselves or express our thoughts to 
others, we do not make use of full-fledged syllogisms in their 
isolation. We omit to express parts of the syllogism which 
are obvious, and we present a series of connected arguments. 
The principles of reasoning, however, are the same as tho^e 
we have already studied; only the forms of expression vary. 
These w;e shall discuss in the present chapter. 

ii, Enthymeme 

When a syllogistic argument is not completely stated, it 
is called an enthymeme. There are three propositions in a 
syllogism. But it- is not necessary to state all the three. 
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Sometimes it may even seem pedantic and unnatural to set 
forth the major premise, the minor premise and the conclu¬ 
sion in succession. It is more natural to say ^Socrates is mor¬ 
tal because he is a man’ than to say ^All men are mortal; So¬ 
crates is a man; therefore Socrates is mortal/ It is enough if 
two propositions of a syllogism are given, for it is quite easy 
to construct the third. Such an abridged syllogism where one 
of the propositions is omitted is an enthymeme. It obeys all 
the rules of syllogism except the one which states that there 
should be three propositions. And this, as we have shown 
above, is no defect at all. On the contrary, it may contri¬ 
bute to the effectiveness of an argument. 

In an enthymeme any one of the three propositions may 
be suppressed. If the major premise is left out, the enthy¬ 
meme is of the first order. If the minor premise is omitted, 
the enthymeme is of the second order. If the conclusion is 
not expressed, the enthymeme is of the third order. We may 
illustrate the three orders by expressing the following argu¬ 
ment enthymematically:— 

Complete argument: 

All prophets are wise 
Buddha is a prophet 
Buddha is wise. 

First order: 

Buddha is a prophet 
Buddha is wise. 

Second order: 

All prophets are wise 
Buddha is wise. 

Third order: 

All prophets are wise and 
Buddha is a prophet. 

We have expressed above a categorical syllogism in the 
form of enthymemes. Other kinds of syllogism, the hypothe¬ 
tical etc. may also be abridged in a similar way. E.g., I said,, 
"If I am well, I would go with you”, and now I am well. This 
is an abridged hypothetical syllogism of the third order, 
iii. F®Iy-syH<^fism 

_ Seldom do we think or express our thoughts in single syl¬ 
logisms. Reasoning is mostly in the form of a rhain m which 
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several syllogisms are conjoined in such a way that they lead 
to a single conclusion. A chain of reasoning so constituted is 
called a poly-syllogism. In a poly-syllogism the arguments 
form a related series. Any syllogism either supports or is 
supported by the syllogism adjacent to it. The syllogism that 
supports is called a pro-syllogism, and the syllogism that is 
supported is called an epi-syllogism. That is, a pro-syllogism 
is one whose conclusion becomes a premise in another syllo¬ 
gism; an epi-syllogism is one which takes for a premise the 
conclusion of another syllogism. Let us consider the follow¬ 
ing example: 

(1) All D is E 

All C is D 
All C is E 

(2) All C is E 

All B is C 
All B is E 

(3) All B is E 

All A is B 
All A is E 

Here, the first syllogism is a pro-syllogism in relation to 
the second because its conclusion becomes the major premise 
in the latter. The second is an epi-syllogism in relation to the 
first and a pro-syllogism in relation to the third4 The third 
syllogism is an epi-syllogism in relation to the second. The 
terms ‘pro-syllogism’ and ‘epi-syllogism,’ then, are relative, any 
argument proving one of the premises of another syllogism 
being a pro-syllogism, and any argument using as a premise 
the conclusion of another syllogism being an epi-syllogism. 

In the example of a poly-syllogism given above, we saw 
that the first argument is a pro-syllogism in relation to the 
second, and the second a pro-syllogism in relation to the 
third. The chain of reasoning here proceeds forward from a 
pro-syllogism to an epi-syllogism; the advance of thought is 
from the supporting argument to the argument which it sup¬ 
ports. Such a poly-syllogism is said to be progressive or 
synthetic. 

The train of reasoning may go backward too, i,e., from 
the argument which is supported to the argument which sup¬ 
ports it, from the epi-syllogism to the pro-syllogism. In such 
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a case, the poly-syllogism is said to be regressive or analytic. 
The order of the example we gave above will have to be re¬ 
versed in order to get the regressive poly-syllogism. 


(1) 

All 

A 

is 

E 


All 

B 

is 

E 

and 


All 

A 

is 

B 


(2) 

All 

B 

is 

E 



• • All 

C 

is 

E 

and 


All 

B 

is 

C 


(3) 

All 

C 

is 

E 



All 

D 

is 

E 

and 


All 

C 

is 

D 



Here, the first argument is an epi-syllogism in relation to 
the second, because a premise of the first is the conclusion of 
the second and the second argument is an epi-syllogism in re¬ 
lation to the third, because a premise of the second is the 
conclusion of the third. The chain of reasoning is regressive, 
since it goes from an epi-syllogism to a pro-syllogism. 

The following examples are given to illustrate the two 
types of poly-syllogism: 

Progressive poly-syllogism: 

(1) All sentinels of the spirit are honoured 

Ail inspired persons are sentinels of the spirit 
All inspired persons are honoured. 

(2) All inspired persons are honoured 
All poets are inspired persons 

All poets are honoured. 

(3) All poets are honoured 
Rabindranath is a poet 
Rabindranath is honoured. 

R egressive poly-syllogism : 

(1) Socrates is mortal 
because all men are mortal 
and Socrates is a man. 

(2) All men are mortal 

because all organisms are mortal 
and all men are organisms. 

(3) All organisms are mortal 

because all created beings are mortal 
and all organisms are created beings. 
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In the foregoing examples of poly-syllogism the ^ con¬ 
joined arguments are stated in full, none of the propositions 
being omitted. But it may be effective sometimes to state tffe 
conjoined arguments in enthymematic form. Such abbrevia¬ 
tions may be made both in the progressive and the regressive 
chains of reasoning. When a progressive poly-syllogism is 
abridged, it is called a sorites. When a regressive poly-syllo¬ 
gism is abridged, it is called an Epickeirema. 

iv. Sorites 

A sorites, as has been indicated above, is an abridged 
progressive chain of reasoning. It is a series of pro-syllogisms 
and epi-syllogisms in which all the conclusions except the last 
are suppressed. Since it is a progressive chain of reasoning, 
the progress of thought is from a pro-syllogism to an epi-syllo- 
gism. A sorites may be described as a series of enthymemes 
progressively arranged. 

E.g., All A is B 

All B is C 

All C is D 

All D is E 

.'. All A is E 

This sorites, when expanded, will be seen to consist of 
three syllogisms: 

(1) All B is C 

All A is B 

All A is C 

(2) All C is D 

All A is C 

.-. All A is D 

(3) All D is E 

All A is D 

All A is E 

Two forms of sorites are recognised by logicians, viz., the 
Aristotelian and the Goclenian; 

(a) Aristotelian Sorites 

The example given above is of the Aristotelian sorites.* 

* The name ‘Aristotelian’ is not apt. Though this form of 
reasoning is found in Aristotle’s writing, he does not discuss the 
sorites ansrwhere. 
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In it the suppressed conclusion of each pro-syllogism forms 
the minor premise of its corresponding epi-syllogism. 

The following is adapted from the Bhagavad-Gita (Chap¬ 
ter II, verses 62 & 63) as an illustration of the Aristotelian 
sorites:— 

A man who is attached to the objects of sense is one in 
whom desire arises. 

A man in whom desire arises is one who gets angry. 

A man who gets angry is one who is deluded. 

A man who is deluded is one in whom there is loss of 
recollection. 

A man in whom there is loss of recollection is one who 
ruins his understanding. 

A man who ruins his understanding is one who perishes. 

A A man who is attached to the objects of sense is one who 
perishes. 

If this long sorites is expanded, it will be found to con¬ 
sist of five syllogisms, each succeeding one taking for its minor 
premise the conclusion of the preceding syllogism. 

(b) Goclenian Sorites 

Rudolf Goclenius (1547-1628), a professor at Marburg^ 
was the first to call attention to another form of sorites which 
is just the reverse of the Aristotelian form. In the Goclenian 
sorites the suppressed conclusion of each pro-syllogism forms 
the major premise of the corresponding epi-syllogism. 

E.g., All D is E 

All C is D 

All B is C 

All A is B 

All A is E 

This sorites can be expanded into three syllogisms thus: 

(1) All D is E 

All C is D 

All C is E 

(2) All C is E 

All B is C 

All B is E 

(3) All B is E 

All A is B 

All A is E 
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The two kinds of sorites, it will be seen, differ only in 
form. The order of premises in the Goclenian sorites is ex¬ 
actly the reverse of that of the Aristotelian sorites. The fol¬ 
lowing points of structural contrast between the two may be 
noted;— 

(1) In the Aristotelian sorites the predicate of each pre¬ 
mise is the subject of the next. In the Goclenian sorites the 
subject of each premise is the predicate of the next. 

(2) In the Aristotelian sorites the predicate of the last 
premise is the major term and subject of the first premise is 
the minor term. In the Goclenian sorites the predicate of the 
first premise is the major term and the subject of the last pre¬ 
mise is the minor term. 

(5) In the Aristotelian sorites the suppressed conclusion 
of each pro-syllogism forms the minor premise of the corres¬ 
ponding epi-syllogism. In the Goclenian sorites the suppress¬ 
ed conclusion of each pro-syllogism forms the major premise 
of the corresponding epi-syllogism. 

(4) In the Aristotelian sorites the first premise is a minor 
premise and all other premises are major premises. In the 
Goclenian sorites the first premise is a major premise and the 
others are minor premises.* 

Rules of sorites: 

The following rules hold good when the component syl¬ 
logisms are in the first figure: 

(1) Only one premise can be negative. If a premise be 
negative^ it must be the last in the Aristotelian form and the 
first in the Goclenian form. 

Proof: (a) Only one premise can be negative because 
it is not possible to have more than one negative premise. If 
a premise be negative, the conclusion of the syllogism of which 
it is a premise will be negative. This negative conclusion be¬ 
comes a premise in the next syllogism. If another premise 
also be negative, then ultimately one of the component syllo¬ 
gisms will contain two negative premises from which no con¬ 
clusion can be drawn. 

(b) If any premise be negative then the last conclusion 
will be negative. If the last conclusion be negative, its pre- 

*The Aristotelian sorites has been called progressive, and the 
Goclenian sorites regressive. 
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dkate, the major term will be distributed. To avoid the fal¬ 
lacy of illicit major, the major term must be distributed in its 
premise where it is the predicate. Hence that premise must 
be negative. 

Now, the premise in which the predicate of the last con¬ 
clusion appears as the predicate is the last premise in the 
Aristotelian sorites and the first in the Goclenian form. 
Therefore only the last premise in the Aristotelian and the 
first in the Goclenian sorites can be negative. 

(2) Only one premise can be particular. If a premise he 
particular^ it must be the first in the Aristotelian sorites and 
the last in the Goclenian sorites. 

Proof: (a) It is not possible to have more than one 
particular premise in a sorites. If more than one premise be 
particular, the fallacy of two particular premises will result. 
With one universal premise and another particular premise we 
get a particular conclusion. If this conclusion be combined 
with another particular premise, no further conclusion can be 
reached. Therefore in a sorites there cannot be more than 
one particular premise. 

(b) If any premise be particular, it must be the first in 
the Aristotelian sorites and the last in the Goclenian sorites. 

We stated above that these rules apply only when all the 
component syllogisms of a sorites are in the first figure. In 
the Aristotelian sorites all the premises except * the first are 
major premises. One of the special canons of the first figure 
is that the major premise must be universal. Since in the 
Aristotelian sorites the first premise alone is the minor premise, 
it can be particular, and not the others which are all major 
premises. If any other premise be taken as particular, the 
fallacy of undistributed middle will result. 

In the Goclenian sorites, if any premise be particular, it 
must be the last premise. If any premise except the last 
were particular, then the conclusion of the syllogism in which 
it occurs will be particular. In the Goclenian sorites the con¬ 
clusion of each syllogism becomes the major premise of the 
next one. But in the first figure the major premise cannot be 
particular. Hence in the Goclenian sorites only the last pre¬ 
mise can be particular. 

So far we have been dealing with forms of sorites whose 
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component propositions are categorical. Similar chains of 
reasoning may be had with hypothetical propositions also. 

E.g., If A is B, C is D 

If C is D, E is F 

If E is F, G is H 

If A is B, G is H 

The example which we adapted from the Bhagavad-Gita 
may be re-written in the form of a h 3 ^othetical sorites per¬ 
haps with better advantage; because the component proposi¬ 
tions directly signify connections of traits rather than indivi¬ 
duals. 

If a man be attached to the objects of sense, desire arises 
in him. 

If there be desire, anger arises. 

If there be anger, there is delusion. 

If there be delusion, there is loss of recollection. 

If there be loss of recollection, the understanding is 
ruined. 

If the understanding be ruined, the man perishes. 

.’. If a man be attached to the objects of sense, he perishes. 
V. Epicheirema 

An epicheiroma is a condensed regressive poly-syllogism 
in which the epi-syllogism is conjoined with a proof of one 
or both of its premises. If one premise only is proved, the 
epicheirema is called single; if both the premises are proved, 
it is called double. The epi-syllogism is fully stated; and the 
enthynieme which appears in either or both of the premises 
is of the first or second order. 

Single Epicheirma: 

Whatever is necessary to health is a duty. 

Athletic games are necessary to health, because they are 
exercise. 

/.Athletic games are duties. 

This is a single epicheirema because proof is offered for 
only one of the premises. If the epicheirema is expanded, 
there will be an epi-syllogism and a pro-syllogism, the latter 
proving the minor premise of the former. 

(1) Whatever is necessary to health is a dut 3 ^ 
Athletic games are necessary to health. 

Athletic games are duties.- 
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(2) Exercise is necessary to health. 

Athletic games are exercise. 

/. Athletic games are necessary to health. 

Double Epicheirema : 

What is not in space is indestructible because it is insus¬ 
ceptible of motion. 

The soul is what is not in space because it is indissoluble. 

The soul is indestructible. 

This is a double epicheirema because both the premises 
of the epi-syllogism are enthymematically proved. If the 
epicheirema is expanded, there will be an epi-syllogism and 
two pro-syllogisms proving the major and minor premises of 
the former. 

(1) What is not in space is indestructible 
The soul is what is not in space 
The soul is indestructible. 

(2) What is insusceptible of motion is indestructible 
What is not in space is insusceptible of motion 
What is not in space is indestructible. 

(3) What is indissoluble is what is not in space 
The soul is indissoluble 

The soul is what is not in space. 

CHAPTER XVI 

THE LIMITS OF SYLLOGISTIC REASONING 
1 Introduction 

In Chapter XI we initiated a study of mediate inference 
in its typical form, viz., the syllogism. There we defined 
syllogism, following Jevons, as “the act of thought by which 
from two given propositions we proceed to a third proposition, 
the truth of which necessarily follows from the truth of these 
given propositions.” And in the light of this definition we 
have studied three main kinds of syllogism, viz., the cate¬ 
gorical, the h 3 ;pothetical, and the disjunctive. But, strictly 
speaking, the hypothetical and the disjunctive arguments are 
not syllogistic, though to avoid confusion we have followed 
the traditional usage and called them so. Etymologically, 
syllogism covers all mediate inference. Aristotle himself 
defined syllogism as ^a discourse in which certain things being 
posited, something else than what is posited necessarily 
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follows on their being true.’ But neither he nor his followers 
have used the term ‘syllogism’ in such a comprehensive sense. 
They have restricted its application to arguments “in which 
from the given relation of two terms, in the way of subject and 
predicate^ to the same third term, there follows necessarily a 
relation, in the way of subject and predicate, between those 
two terms themselves.”* In this sense onlv categorical mediate 
inferences can be syllogistic, for it is in tne categorical propo¬ 
sition that the relation of subject and predicate obtains. If 
‘mortality’ can be predicated of ‘all men’ and ‘being man’ of 
‘Socrates,’ then it follows that ‘mortality’ can be predicated of 
■‘Socrates.’ The underlying principle is this: What can be 
predicated of a predicate can be predicated of the subject. 
‘jMortal’ is a predicate of ‘man.’ ‘Man’ is a predicate of 
‘Socrates.’ Therefore ‘Mortal’ is a predicate of ‘Socrates.’ 

The Dictum of syllogism expresses the same principle. 
What is true of a whole is true of a part thereof. For instance, 
in the argument— 

All who think lightly of their own deserts are 
grateful. 

Modest men think lightly of their own deserts 

Modest men are grateful, 

we find the application of the dictum de omni et nulla. 
‘Grateful’ is a predicate of ‘all who think lightly of their own 
deserts.' ‘Modest men’ constitute a portion of ‘those who 
think lightly of their own deserts.’ Therefore ‘grateful’ may 
be predicated of ‘modest men.’ Since the categorical argu¬ 
ments alone admit of the application of the Dictum, the term 
‘syllogism’ whose principle it is must refer only to those 
arguments. 

Aristotle believed that the syllogism is the type of all 
inference, except the immediate. The hypothetical and the 
disjunctive arguments were considered syllogistic by him 
because they are reducible to the categorical form. Even 
among the categorical arguments, those in the first figure are 
perfect because it is they that are in strict accordance with 
the dictum de omni et nulla. Thus the Aristotelian view is 
that the s^dlogism of the first figure is the standard of all 

* Joseph: An Introduction to I^ogic, p. 225, 
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inference. The validity of any argument can be demonstrated 
only if it is reducible to the syllogistic form. 

As against this view^ Mill urges that the syllogism is no 
inference at all We shall first examine Mills contention^ 
and then Aristotle’s claim on behalf of the syllogism, 
ii. Mill’s Criticism of the Syllogism 

Mills objection to the syllogism is twofold: 

(1) In the first place, the syllogism is devoid of validity 
because it involves the fallacy of petitio principii or begging 
the question. A reasoning is guilty of this fallacy if its 
conclusion is assumed as one of its premises. The premises, 
instead of proving the conclusion, assume it, and so they are 
said to beg the question. Every syllogistic argument, accord¬ 
ing to Mill, is a case of begging the question. In the view 
of Aristotle, the first figure is the perfect figure. The major 
premise of a valid argument in this figure is a universal propo¬ 
sition. In order to establish the truth of the universal major 
premise the conclusion is required. But the major premise 
is used at the same time to prove the conclusion. And so we 
are begging the question, and our reasoning cannot be valid. 
Mill illustrates this point by analysing the classic example of 
syllogism. 

All men are mortal 
Socrates is a man 
Socrates is mortal. 

The major premise ‘All men are mortal can be true only if 
the conclusion ‘Socrates is mortal is true. Hence instead of 
proving the conclusion, the major premise requires the conclu¬ 
sion for its own validation. That is, the conclusion is assumed 
in the major premise. Thus says Mill, “it is unanswerably 
urged by the adversaries of the syllogistic theory, that the 
proposition, ‘Socrates is mortal,’ is presupposed in the more 
general assumption, ‘All men are mortal: that we cannot be 
assured of the mortality of all men, unless we are already 
sure of the mortality of every individual man: that if it be 
still doubtful whether Socrates, or any other individual we 
choose to name, be mortal or not, the same degree of uncer¬ 
tainty must hang over the assertion, ‘All men are mortal that 
the genera! principle, instead of being given as an evidence 
of the particular case, cannot itself be taken for true itithout 
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exception, until every shadow of doubt which couM affect 
any case comprised with it, is dispelled by evidence €dmnde; 
and then what remains for the syllogism to prove? That, in 
short, no reasoning from generals to particulars can, as such, 
prove anything, since from a general principle we cannot infer 
any particulars, but those which the principle itself assumes 
as known.’’* 

(2) Secondly, Mill contends that the syllogism is with¬ 
out value. Any inference to be valuable must give us new 
knowledge. But the conclusion of a valid syllogism cannot 
contain anything new. It is merely a restatement of what 
is already there in the premises. For, if it be otherwise, the 
syllogism will not be valid. But inference is the instrument 
of progress in knowledge. The progress of knowledge is 
determined by its newness or increase. If the conclusion of 
a syllogism add nothing to our knowledge, if it contain nothing 
new, of what use is it? 
iii. Validity of the Syllogism 

Let us now examine Mill’s criticisms and see if they are 
sound. 

(1) The charge that the syllogism involves petitia 
principii is based on a wrong view of universals. According 
to this view, all universals are aggregates of particulars. ‘AIF 
implies ^each and every.’ The universal is reached through 
an examination of particular cases. Hence it is a collective 
or -enumerative universal. Mill himself was an advocate of 
this view. He says, ^All inference is from particulars to par¬ 
ticulars: general propositions are merely registers of such 
inferences already made, and short formulae for making more: 
the majpr premise of a syllogism, consequently, is a formula 
of this description: and the conclusion is not drawn jrom the 
formula, but an inference drawn according to the formula: 
the real logical antecedent, or premise, being the particular 
facts from which the general proposition was collected by 
induction.”t That is, we observe several cases that resemble 
in some respect, and summarise our results in the form of a 

=*' System of Lope, bk. ii, ch. iii, sec. 2. 

t System of Lc^c, hk. ii, ch. Mi, sec. 4. The method of entime- 
rative induction will be explained and criticised in a later chapter. 

9 
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universal statement. We notice^ for instance, a hundred 
crows being black and make a universal statement 'All crows 
are black.’ But this cannot serve as a universal major premise 
from which we can infer for certain the black colour of an 
unobserved crow. When we argue. 

All crows are black 
A is a crow 
A is black 

A is either an observed crow or an unobserved one. If it is 
an observed crow, then its truth is implied or assumed in the 
major premise. If it is an unobserved crow, then the conclu¬ 
sion is doubtful, and it makes the truth of the major premise 
also doubtful. And so Mill concludes that there can be no 
genuine inference from universals to particulars. All attempts 
of inferring from universals are, in his view, bound to involve 
the fallacy of petitio principii. If Mill’s view of universals 
be correct and if all universals be aggregates of particulars, 
then the syllogism cannot escape the charge that is levelled 
against it. 

Unfortunately, some of the doctrines of traditional logic 
have themselves contributed to an enumerative view of 
universals. The class-inclusion vigw and the doctrine of the 
distribution of terms are based on an extensional interpreta¬ 
tion of universals. The dictum de amni et nullo also suggests 
an enumerative view. We ourselves interpreted the Dictum 
in such a way,* for otherwise many of the exercises of tradi¬ 
tional logic would be impossible. 

But there is another sense in which universals may be 
understood and the Dictum be interpreted. Let us recall the 
formulation of the Dictum in an earlier chapter: whatever is 
affirmed or denied of a whole may be affirmed or dehied of a 
part thereof. But what is the meaning of the term whole? 
If the whole be an extensional totality, then its universality 
will be only an aggregation of particulars, and the syllogism 
in which it becomes the major premise will be a begging of 
the question. But if the whole be a system of inter-related 
elements, a character rather than a class, then its universality 
will be genuine. The proposition 'All B is A’ may mean 
either 'All the B’s are A’ or 'B as such is A.’ In the former 

^See page 82 . 
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case the universal is collective^ in the latter it is generic or 
genuine. If, in the syllogism, 

All B is A 
C is B 
C is A 

the major premise means ^All the B s are A,’ then as it could 
not have been arrived at if C which is a B had not been 
enumerated already, the conclusion is assumed in the major 
premise and the syllogism involves petitio principii. But if 
the major premise means ‘B as such is A/ what is here 
asserted is an inter-connection of B and A, and that does not 
depend on an observation of every B. iMost of the universals 
with which we deal are of this latter kind. To make the 
universal statement kA.ll water is H-jO’ it is not necessary that 
we should have analysed every quantity of water. If it is to 
be made after an exhaustive analysis of all w-ater, it can never 
be made. Similarly the universal kAll men are mortal’ is not 
the result of an enumeration of all men being mortal. Even 
if it were possible to count up all the men that are dead and 
gone what about those who are living and are yet to be born. 
If ‘All men are mortal’ were an enumerative universal, how 
can any one make such a statement so long as he lives? And 
so, these are not collective, but generic universals. It is the 
word ‘all’ that misleads us, and makes us think that the 
universal is an aggregate of particulars. Properly speaking, 
the form of the universal should be ‘Man is mortal,’ ‘Water 
is H-0.’ These universals mean respectively that mortality 
is an essential attribute of man, and that hydrogen and oxygen 
in the proportion of 2 : i are the constituents of water. If 
the major preniis.es of sid'^ogisms be such generic universals, 
then the charge of petitio t^rindpii cannot be levelled against 
them. In the classical syllogism, if, instead of having Socrates 
who is dead as the minor term, we have some living person, 
say, Mr. X, it will be easily seen that the syllogism is not a 
Tagging of ihe question. 

All men are mortal 
Mr. X is a man 
hlr. X is mortal 

Here the condusion is not required to prove the major pre¬ 
mise. The universal major is not made after observing the 
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mortality of Mr. X, On the contrary^ the mortality of Mr. X. 
is inferred from his being a man and from the mortal nature 
of man as such. 

Thus it will be evident that MilFs first criticism does 
not hold good against syllogisms which have as their major 
premises genuine universals. 

As for the so-called collective universals, they are not 
universals at all. If after examining each and every book 
on my shelf and finding them all to deal with philosophy, I 
make the statement ‘All the books in my shelf are on philo¬ 
sophy.^ I am not really framing a universal proposition.. 
In spite of the presence of the word ‘all,’ the proposition is 
only a collection of several particular propositions. It is as 
good as saying ‘A is a book on philosophy,’ ‘B is a book on 
philosophy’ and so on.* It was not in this way that Aristotle 
understood the major premise of the syllogism. For him 
the major premise is not an enumerative universal, but a 
generic universal. And so Mill’s criticism is out of court. 

(2) As for the second criticism that the syllogism is 
valueless because it gives nothing new in its conclusion it may 
be pointed out that if Mill’s condition of novelty, in the sense* 
in which he understands it, be accepted, there can be no in¬ 
ference at all. In all valid inference the conclusion must, in 
a-sense, be contained in the premises. Otherwise it is not 
possible to base the conclusion on the premises. If the pre¬ 
mises are to lead to a conclusion, the conclusion must be pre¬ 
sent implicitly in t&e premises. At the same time, it is also 
true that the conclusion must, in some sense, go beyond the 
premises. If there be nothing new in the conclusion then 
there would be no reasoning but only a vain reiteration of 
what we already know. This is what has been called ‘the 
paradox of inference’. Inference is either useless or invalid; 
for if its conclusion does not contain something not given in 
the premises, the inference is useless; and if its conclusion 
does contain anything not given in the premises, the inference 
is invalid. Now this dilemma is fallacious as most dilemmas 
are. It is true that the conclusion is contained in the pre¬ 
mises, but it is contained in them not taken separately but 

^“niough formal logic characterises the individual judgment 
as universal, it is philosophically unsound to regard the two as 
the same. 
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-considered together. The conclusion is what is made explicit 
from out of a real union of the premises. In this sense it 
gives something new^, and is not a mere re-assertion of either 
of the premises. 

Thackeray’s story of the priest affords a good illustration 
of the nature of inference."^ “An old Abbe, talking among a 
party of intimate friends, happened to say, ^A priest has 
strange experiences; 'why, ladies, my first penitent was a mur¬ 
derer.’ Upon this, the principal nobleman of the neighbour¬ 
hood enters the room. ‘Ah, Abbe, here you are; do you 
know, ladies, I was the Abbe’s first penitent, and I promise 
you my confession astonished him!’’^ Here the inference is 
that the nobleman was a murderer; and this was certainly a 
piece of new knowledge for the Abbe’s listeners. Yet it is 
contained in the premises put together. 

Moreover, Mill overlooks the fact that in an inference 
the element of necessity is more important than that of 
novelty.f It is no doubt true that the conclusion, must be 
new in the sense that it must not be contained in either of 
the premises separately. But Mill in his enthusiasm for the 
‘novel’ was blind to the characteristic of necessity. If the 
conclusion be not necessary, then any two premises may lead 
to any conclusion. Inference itself would be impossible, if 
the conclusion be not grounded in the premise. Thus JMilFs 
criticism of the syllogism does not stand to reason; and it 
must be admitted that the syllogism is a valid form of mediate 
inference. 

iv. Noii-SyI!ogistic Reasoning 

Aristotle claimed on behalf of the syllogism that it is the 
type of all mediate inference. Arguments which are not 
syllogistic in form should be reduced to a mood in the first 
figure in order that their validity may be demonstrated. Only 
then their principle which is the same as the principle of the 
syllogism, viz., the dictum de omni et ntdlo, 'v^dll be clearly 
manifest. Thus, according to Aristotelian logic, the syllogism 
"is the pattern of all mediate inference and the Dictum is the 
* Quoted by Bosanquet in Ms Essentials of Logic, pp. 140 & 141. 
t See Bosanquet: Essentials of Logic, p. 138. I ought to warn 
you at once that though we may have novelty in the conclusion 
of Inference (as in multiplication of large numbers), the necessity 
is more essential than the novelty. 
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principle of all reasoning. It believes that, only when syllo- 
gistically expressed, arguments become deductive or demon- 

strative. 

In the last section we saw the syllogism is a valid form 
of a mediate inference. But should we go further and accept 
the Aristotelian view that there is no mediate inference which 
is non-syllogistic or cannot be expressed syllogistically? In 
other words, do all arguments proceed on the principle of the 
syllogism? Or. are there reasonings which employ principles 
other than' and coordinate with the Dictum? In short, is* 
there mediate inference which is non-syllogistic? 

There are mediate inferences which are valid and yet 
cannot be expressed as S 3 dlogisms. They have been called 
relational arguments. We use them in our daily thought 
and discourse. They abound also in the exact science. We 
shall notice some of them and show how they cannot be 
reduced to strict syllogistic form. 

(1) A=:B 
B = C 
A=:C 

This is a valid deductive argument based on the axiom of 
equals. We cannot regard it as a syllogism because it con¬ 
tains four terms. B is not the middle term, as the predicate 
of the major premise is not B but ^equal to B.^ 

The same difficulty will be found in the following argu¬ 
ments which, if expressed in syllogistic form, vdll be guilty 
of the fallacy of four terms. 

(2) A is greater than B 

B is greater than C 

A is greater than C. 

This argument is based on the principle governing relations 
of degrees of quantity. 

(3) A graduated two years before B 
B graduated three years before C 
A graduated five years before C. 

This is a relational argument based on the nature of time^ 

(4) Bangalore is to the west of Madras 
Mysore is to the south of Bangalore 
Mysore is to the south-west of Madras., 

This argument proceeds on the nature of space-. 
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(5) Rama is the son of Dasaratha 
Rama is the husband of Sita 
Dasaratha is the father-in-law of Sita. 

This argument involves the principle governing family 
relationships. 

(6) Most rude men repent 

Most rude men act unthinkingly 
Some men who act unthinkingly are those 
who repent. 

This is a valid argument; and yet if reduced to syllogistic 
form, its middle term Tude men' will be undistributed since 
the logical value of ^most' is ^some' and the middle term is 
subject in both the premises. 

(7) You grant that it is not right to kill 

animals and use them for food. 

To kill and use them in sacrifices is less 
needful than to kill them for food. 

How much more, then, should you 
condemn animal sacrifices? 

This is an a fortiori argument. The Latin phrase fortiori^ 
means ^from yet firmer ground.’ It is used in introducing 
a statement which, provided a previous statement is accepted 
as tVue, must be still more readily accepted. If killing animals 
for food is admitted to be wrong, then it follows by a stronger 
reason (a fortiori) that animal sacrifice is wrong. 

It is needless to multiply such instances of arguments 
which are non-syllogistic in character. The traditional logi¬ 
cians were not oblivious of these arguments. They tried to 
express them in syllogistic form and thought that they had 
proved their thesis that the syllogism is the standard of all 
mediate inference. But we shall show, taking the first example 
given above, how futile such an attempt is. 

The first relational argument we gave w^as the one based 
on the axiom of equals: 

ArziB 
Bzz:C 
/. A HZ C 

The traditional logic regards this as an enthymeme of the 
first order with the major premise suppressed. Put into the 
syllogistic form, the argument would then be: 
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Things equal to the same thing are equal to 
one another 

A and C are things equal to the same thing 
A and C are equal to one another. 

As a preliminary objection it may be pointed out that 
B has altogether disappeared from the argument in this new 
shape. To remedy this defect, it may be suggested that 
instead of having for our major premise the axiom of equals 
Things equal to the same thing are equal to one another,’ 
we may have one of its expressions, viz,, Things equal to B 
are equal to one another.’ Then the argument would stand 
thus: 

Things equal to B are equal to one another 
A and C are things equal to B 
A and C are equal to one another. 

Even thus stated, the argument is not only clumsy and 
confusjve but also not syllogistic in character. First, the 
truth of the axiom which is given as the major premise is itself 
recognised only in the instances. We recognise its truth 
because we see that if A and C are both equal to B, they are 
equal to one another. Therefore the axiom cannot be one 
of the premises from which we reason. Secondly, the propo¬ 
sition ^A and C are things equal to B’ is not a single premise 
but a compound of two premises, viz., ‘A is equal to B’ and 
is equal to B.’ And so, there is no minor premise. Thirdly, 
there is no minor term either. ‘A and C’ cannot be the minor 
term, for A and C are two subjects. 

All these difficulties are the result of regarding the rela¬ 
tional argument as a syllogism. In the syllogism, a universal 
law or rule is applied to an instance falling within it. Hence 
there is the distinction of major premise and minor premise. 
It is not so in a relational inference. A = B and B = C 
are the two premises from which the conclusion ^A =: C’ is 
drawn. But neither of them is the major premise and neither 
is the minor premise. 

Why the axiom cannot be the major premise we have 
shown already. If the axiom of equals be treated as the 
major premise of the argument we have been examining, then 
the dictum de omni et, nullo will have to be regarded as the 
major premise of all syllogistic arguments. Let us take the 
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stock example of the syllogism: 

All men are mortal 
Socrates is a man 
Socrates is mortal. 

Having the relevant particular expression of the Dictum as 
the major premise^ we should re-write the argument as 
follows: 

What can be predicated of man (which is a 
distributed term) can be predicated of 
Socrates (which is a term falling under it) 
Mortality can be predicated of man 
Mortality can be predicated of Socrates. 

No votary of the traditional logic will agree to this form of 
the syllogism. The Dictum is the principle according to 
which the syllogism proceeds; and so it cannot be a premise 
from which the conclusion is drawn. Similarly, the axiom of 
equals is the principle according to which, from the premises 
and ‘B = C’ the conclusion 44 = C’ is drawn. Thus 
it should be evident by now that to regard the relational 
arguments as syllogism contributes neither to clarity of 
thought nor to precision of expression. The principles that 
underlie the different relational arguments are coordinate with 
and not subordinate to the Dictum which is the principle of 
the syllogism. The syllogism employs the relation of predica¬ 
tion, the relation of subject and predicate; and this relation 
can easily be expressed by the present tense of the verb To 
be.’ In the typkal syllogism the major premise predicates 
a characteristic of a kind or universal; the minor premise 
asserts that a particular individual (or species) is included 
(or not included) in the kind or universal; the conclusion 
asserts that the characteristic does (or does not) belong to 
the individual (or species). The principle of the syllogism, 
as we have already seen, is: what can be predicated of a 
whole can be predicated of its part. The relational inferences 
are based on other principles. This also we have shown. The 
relation is expressed not by a simple Ts’ or ‘are’ but by such 
phrases as ‘is equal to,’ ‘is greater than,’ ‘is the father-in-law 
of,’ etc. Like the syllogism, each of the relational inferences 
also implies a system. But the nature of the system differs 
according to the data considered. The syllogism implies the 
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system of universals which are realised in particulars. The 
argument 'A = B; B — C; therefore A =: C implies the 
system of quantitative relations. Thus the relational infer¬ 
ences are different from the syllogism, and it is impossible 
to reduce them to syllogistic forms. 

V. Syllogism and Deduction 

The arguments which we considered in the last section 
are based on relations other than those of predication. 
And so we called them non-syllogistic reasonings. They 
are, no doubt, mediate inferences. But they are not syllo¬ 
gisms, nor deductive, in the strict sense of the term. Deductive 
arguments proceed from an explicit universal or system. The- 
relational inferences do not thus proceed from a universal, 
though they proceed according to a. universal. Hence they 
are not cases of deduction. 

The traditional logic identified the syllogism with deduc¬ 
tion. Even that is wrong. While it is true that all syllogism 
is deduction, it is not true that all deduction is syllogism. Int 
deduction we apply an explicit universal or principle to a 
particular case or cases. In the syllogism also we do this, 
but under a particular form. The system which underlies 
the syllogism is an easy and simple one. If an individual is 
found to be a member of a kind or class, then we can infer 
that it has all the characteristics of the kind. But through 
the syllogism we cannot know the differentiating features of 
the individual case. Similarly, we can infer syllogistically 
that a particular fact comes under the operation of a univer¬ 
sal la-w, but in what manner and under what conditions we 
cannot say. ^'E.g., we can syllogistically infer from the law 
of gravitation expressed in the form, 'All material bodies 
gravitate; that a particular body which we know to be mate¬ 
rial gravitates but not the velocity with which or the direction 
in which it will do so.”* The method by which we determine 
the velocity and direction of a gravitating body is deductive 
but not syllogistic. Such deductions are based, like the rela¬ 
tional inferences, on the inter-relation of elements in a system; 
whereas the syllogism stresses the repetition of the class- 
nature in the individuals. 

That the syllogism is not the whole of deduction will be 

Latta and Macbeath: The Elements of Logic, pp. 236 and 237.. 
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evident also when we recall to our mind the nature of the 
hypothetical and the disjunctive arguments in relation to the 
categorical syllogism. We saw in Chapter XIV that, though 
it is possible to reduce conditional reasonings to categorical 
form, the meaning does not remain the same but gets altered 
because while the categorical syllogism represents the lower 
stages of thought, the hypothetical and the disjunctive infer¬ 
ences represent successively higher stages. The Dictum is not 
the principle of conditional reasonings: and so they cannot be 
regarded as syllogisms. In the syllogism (f.c., the categorical 
inference), the relation between a subject and its predicate 
is established by means of a middle term. But in the condi¬ 
tional reasonings this is not the relation that is established. 
It is true that like the syllogisms, hypothetical and disjunc¬ 
tive reasonings proceed from an explicit universal or system; 
but the kind of system is different. As we have stated al¬ 
ready, the syllogism emphasises the repetition of a character 
in the individuals that constitute a class, whereas conditional 
reasonings are based on the inter-connection of elements in 
a system. 

We do admit that the syllogism is a valid form of mediate 
inference. Mill w;as wrong in condemning it. But, at the 
same time, we do not concede the claim of the traditional 
logic that the syllogism is the form of all mediate inference. 
Not only Is it not all mediate inference; but also it is not the 
w^ole of deduction. 


CHAPTER XVII 

FALLACIES OF DEDUCTIVE REASONING 

i. IntrodiictloB 

The function of logic, we have seen, is to formulate the^ 
principles of valid thinking. Thinking proceeds in the form 
of inference. Inference may be immediate or mediate. There 
is only a difference of degree between the two. What is called 
judgment is also inference; it is inference in posse. And what 
is known as inference is judgment which has become conscious 
of its grounds. In the preceding chapters we have studied 
some of the forms of inference which are used for the demons¬ 
tration of truths, as also the principles that govern theses 
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forms. Our reasoning will be correct if it is in accordance 
with these principles, and wrong if it violates them. Though 
the task of logic is to exhibit the principles of valid reasoning, 
this will be accomplished in an eminent way if an account of 
fallacies is also given, A study of the wrong forms shows up 
by contrast the nature of the right forms. And so we shall 
give, in this chapter, a descriptive account of the important 
types of fallacies in deductive reasoning—the mode of reason¬ 
ing with which we were mainly concerned so far. 
ii. Classification of Fallacies 

A fallacy is a wrong or unsound inference. An infer¬ 
ence is wrong or unsound if it ignores or transgresses the prin¬ 
ciples of reasoning. As there are innumerable ways in which 
the principles of valid thought may be violated, the fallacies 
.are numberless. Joseph rightly remarks, ^^Truth may have its 
norms, but error is infinite in its aberrations, and they cannot 
be digested in any classification.”* An argument may fail to 
be conclusive in many ways, in which case it would have to be 
classified under several heads of fallacies. There may be 
arguments which are so absurd that they do not fit into any 
type of fallacies but would have to be characterised simply as 
finconclusive.’ Besides, each science has its own fallacies; 
and the deduction of these would require a knowledge of the 
subject-matter. Thus, as the ways of erroneous thinking are 
numerous, it is not possible to enumerate all the fallacies. 
What can be attempted is to give the main kinds or types of 
errors that commonly beset our thinking. Even in this any¬ 
thing like an exhaustive classification cannot be achieved. 

There have been several attempts at classifying fallacies 
€ver since the time of Aristotle. In the last book of his 
Topics, called the Sophistici Elenchi, Aristotle divides falla¬ 
cies by dichotomy, into those which arise out of ambiguity of 
language and those which are not the result of such ambiguity. 
Under the first class which are called fallacies in dictione, 
Aristotle enumerates six. They are: Equivocation, Amphi¬ 
boly, Composition, Division, Accent and Figure of Speech. 

^ Am Introiiiictioii to Logic, p. 528. See also De Morgan: Formal 
Logic, p. 237. ‘There is no such thing as a classification of the 
ways in which men may arrive at an error; it is much to be 
*toiMed whether there ever can he.’ 
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The other class of errors are called fallacies extra dictionem. 
They have nothing in common except that they are not due to 
any ambiguity or looseness in the use of language. According 
to Aristotle, there are seven types of fallacies extra dictionem 
They are: Accident, Secundum Quid, Ignoratio Elenchi, Peti^ 
tio prmcipii, Non Causa pro Causa, Consequent, and Many 
Questions.*^ 

Following in the main the terminology of Aristotle, later 
writers have introduced other classifications. Whately, for 
instance, divides fallacies into logical and material, and sub¬ 
divides logical fallacies into purely logical and semilogicaL 
Joseph and Latta and IMacbeath adopt Aristotle’s scheme. 
Creighton and Smart divide fallacies first into errors of inter¬ 
pretation and fallacies in reasoning, again divide fallacies in 
reasoning into formal and material, and further divide mate¬ 
rial fallacies into fallacies of equivocation and fallacies of pre¬ 
sumption, Errors on interpretation arise through wrongly 
understanding the premises that constitute the data of infer¬ 
ence. Properly speaking, they are not logical fallacies. Yet 
we shall study them because, if the premises are not correctly 
interpreted, our conclusions would go wrong. Fallacies in 
reasoning may be either formal or material. Formal fallacies 
are violations of the rules governing the various forms of 
inference. Material fallacies do Aot refer to the form of 
reasoning but to the content. These may arise either out of 
the ambiguity and looseness of the language used (equivoca¬ 
tion) or out of unwarranted assumptions made by the one who 
reasons (presumption). 
iii. Errors of Interpretation 

(1) Illogical Eduction: In Chapter X we studied the 
different forms of immediate inference or eduction. If the 
rules of obversion and conversion are not observed, the educ¬ 
tion will be illogicak In obversion the logical contradictory 
of the predicate should be substituted for the original predi¬ 
cate. If, instead, the contrary is substituted, the obverse will 
be fallacious. Thus, it will be wrong to infer from the pro¬ 
position ^Honesty is always a good policy’ that ^Dishonesty is 
always a bad policy.’ We are not interested here in the truth 

’•‘Joseph thinks that the fallacy of Many Questions might 
perhaps be referred more naturally to the other group. See p. ^4. 
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Tegards Greek words. But in English there are no words 
which change their meanings when differently accented. And 
so, modern writers apply the name ^fallacy of accent^ to the 
misconception that arises when the accent or emphasis is 
placed on the wrong word in a sentence. Thus, in the sen¬ 
tence, ^And he spake to his sons, sayin^^, Saddle me the ass; 
and they saddled kim\ if the emphasis is placed on the last 
word, the meaning would be quite different from what is in¬ 
tended by the sentence. The commandment, ^Thou shalt not 
bear false witness against thy neighbour,’ may be made by a 
slight emphasis of the voice on the last word neighbour to 
imply that we are at liberty to bear false witness against other 
persons.* The fallacy of accent is committed also when an 
author is not correctly quoted by omitting relevant passages or 
by italicizing words which are not italicized in the original, 
iv* Formal Fallacies 

Formal fallacies result from violations of the syllogistic 
rules. We have considered these already in our treatment 
of the forms of syllogism. We shall, however, recapitulate 
them here and give fresh illustrations. 

(1) Quaternio Terminorum, The first rule of the syl¬ 
logism states that 'a syllogism must contain three, and only 
three, terms.’ A violation of this rule results in the fallacy of 
lour terms or quaternio terniinorum: 

Cultured men are reasonable 
Logicians are hair-splitters 
Logicians are reasonable. 

The absurdity of this argument is so patent that no one 
would be misled by it. In fact, it is no argument at all, not 
even a semblance of an argument in spite of the Therefore.’ 
In some arjguments, ho'wever, there may be an apparent mid¬ 
dle term, but used in two different senses. These two are 
cases of fallacious syllogisms each having four terms. The 
fallacy has a special name, viz., the ambigtwus middle: e.g.. 

All criminal actions ought to be punished by law 
Prosecutions for theft are criminal actions 
Prosecutions for theft ought to be punished by law. 
'The ambiguiiy may lie in the use of the other terms, vk., the 

*See Jevons: Lessons in Logic, p. 174. 
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major and the minor. Even, then, the reasoning will be guilty* 
of four terms** 

(2) The fallacy of undistribut¬ 
ed midie arises if the third rule of the syllogism, viz,j that 
the middle term must be distributed in one, at least, of the 
premises, is not observed. The reason for the rule and an 
example of the fallacy we have already given.f Here is an¬ 
other example:— 

All Punjabis are Indians 
All Bengalis are Indians 
All Bengalis are Punjabis. 

The argument is fallacious because the middle term ‘Indians' 
is not distributed even once. The middle term should be 
such that it relates the minor and the major terms; and this it 
will not be able to do if it is undistributed in both the pre¬ 
mises. 

(3) Illicit Major : This fallacy is committed when the 
major ternris“"13istriButed in the conclusion without being dis¬ 
tributed in the major premise. The fourth rule of the syllo¬ 
gism is that no term must be distributed in the conclusion 
which is not distributed in the premise. If the major term is 
distributed in the conclusion and not in the major premise, it 
means that we are inferring the more from the less, which is 
illogical. E.g .— 

All cats are mammals 
No dogs are cats 
No dogs are mammals. 

(4) Illicit Minor: This is also an offence against the 
fourth ruleTTrooairs in an argument in which the minor 
term is distributed in the conclusion without being distribut¬ 
ed in the minor premise. E.g .— 

All generous people are loved by the poor 

All generous people are polite 

All polite people are loved by the poor. 

(5) Negative Premises: The fifth rule of the syllogism 
states that from two negative premises there can be no con¬ 
clusion. A violation of this rule involves the fallacy of two 
negative premises. E.g .— 

* See p. 78. 
t See p. 79. 
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Anger Is not good 

Calmness is not anger. 

From these we cannot infer whether calmness is or is not good. 

(6) Particular Premises: The seventh rule is that 
from two particular premises there can be no conclusion. An 
argument which seeks to draw a conclusion from two parti¬ 
cular premises is fallacious. It will be found that such an 
argument goes against one or more of the first six rules of the 
syllogism. E,g .— 

Some radio broadcasts are false propaganda 

Some radio broadcasts are educative 

Some educative broadcasts are false propaganda. 
Here the middle term is undistributed, and hence the conclu¬ 
sion does not follow from the premises. 

(7) Denying the Antecedent: This is a fallacy in hy¬ 
pothetical reasoning. Since in a hypothetical proposition the 
antecedent is only one of the conditions, we cannot say that 
because it is absent the consequent also must be absent. 
Hence the rule: Affirm the antecedent. Instead, if the antece¬ 
dent is denied, the argument will be fallacious. E,g .— 

If the study of logic furnished the mind with a 
multitude of useful facts, like other sciences, 
it would deserve to be cultivated; 

But it does not furnish the mind with a multi¬ 
tude of useful facts; 

Therefore it does not deserve cultivation.* 

Here the reasoning is incorrect because denying the antecedent 
cannot lead to a denial of the consequent. The acquiring of 
a multitude of useful facts is not the only reason for under¬ 
taking the study of a science. The development of a critical 
attitude of mind is equally a good reason for recommending 
the study of logic. 

(8) Affirming the Consequent: This is the other fal¬ 
lacy in hypothetical reasoning which occurs when the minor 
premise affirms the consequent. E.g ,— 

If there is rain, he will not go out; 

He has not gone out; 

There is rain. 

Here again, the antecedent is only one of the reasons and not 

*See S. H. Mellone: Elements of Mcwiem p. 163. 

10 
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the sole reason. Rain is a cause of the person not going out; 
it is not the only cause; for he may not go out on account of 
other reasons like illness or preoccupation at home. 

The fallacies of denying the antecedent and affirming the 
consequent result, as we have shown above, when condition 
and consequent are regarded as convertible. Aristotle refers to 
these fallacies by the term ^fallacy of the consequent.’ 

(9) Improper Disjunction: A disjunctive argument is 
fallacious when the alternatives are not mutually exclusive 
and totally exhaustive. E.g .— 

Either Adams or Leverrier discovered the planet 
Neptune. 

Leverrier discovered the planet 
Adams did not. 

Here the disjunction is not properly made. For, there is noth¬ 
ing against two persons either jointly or independently being 
responsible for a discovery. 

V. Material Fallacies 

An argument may be true to form and yet invalid. Then 
the fallacy will be found to rest in the matter or con¬ 
tent of the argument. It is not possible to detail all the cir¬ 
cumstances which may give rise to material fallacies. It is 
not within the province of logic either to describe the faults 
that are peculiar to the different sciences and branches of 
learning. But there are two basic principles of logical reason¬ 
ing by violating which an argument may go wrong in respect 
of its content. The first principle is that the terms used in 
an argument should be unambiguous and well-defined; and 
the second is that what is to be proved or the probandum 
should be strictly derived from the premises without being 
presupposed or presumed. If the first principle be violated, 
we have the fallacies of equivocation. If the second be trans¬ 
gressed, we have the fallacies of presumption. 

(A) Fallacies of Equivocation 

(1) Ambiguous and Shifting Terms: Under this head 
come all fallacies which are due to the ambiguous use of 
terms. Aristotle gave the name ‘aequivocatio’ or ‘equivoca¬ 
tion^ to these. Instances of ambiguous and shifting terms we 
have already had in the fallacies of ambiguous middle, major 
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and Biinor.^ Tlie &eamngs of words may be cMnged because 
of a failure in defining them. De Morgan gives the oample- 
of a French word which was wrongly understood by an 
English sailor. *The French/ said the sailor, ^call a cabbage 
M shoe; the fools! why can’t they call it a cabbage, when 
they must know it is one?’ Puns and quibbles are goodL 
oxamples of the fallacy of ambiguous and shifting terms. 

No cat has two tails 

Every cat has one more tail than no cat 

Every cat has three tails 

He who is most hungry eats most 

He who eats least is most hungry 

He who' eats least eats most. 

Cold can be expelled by heat 
Govinda’s illness is a cold 
Govinda’s illness can be expelled by heat 
It is unnecessary to multiply examples. Words are ver3r 
good servants if they do the bidding of reason. But easily 
they become the masters to the ruin of logical thinking. 
Bacon says, ^‘Men believe that their reason rules over words: 
but it is also the case that words react, and in their turn use 
their influence on the intellect.”t A good reasoner, therefore, 
ought to be vigilant and should not accept words without 
examining their bona fides, 

(2) Fallacy of Figure of Speech: This has nothing to 
do with the figures of speech in literature. To think that 
the two are the same is itself an instance of the fallacy of 
figure of speech. The term is applied by Aristotle to the 
error which might arise from supposing that words which are 
similar in form or derived from the same root are similar in 
meaning. Thus, to say that important has a negative mean¬ 
ing, because imperturbable or impenitent has a negative 
meaning, is a fallacy of figure of speech. Mill’s argument 
in support of his hedonistic thesis is a good example of this 
fallacy. He says, “The only proof capable of being given 
that an object is visible, is that people actually see it. The 

*We have stated that an argument may be fallacious in 
-several ways and that the classification of fallacies does not give^ 
^exclusive kinds. 

t Novum Organum, I, 59. 
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only propf that a sound is audible, is that people hear it 
Tn like manner^ I .apprehend^ ttr sole, evidence it is possible 
to produce that anything fa fligsirable, is that peqple d<^ 
actually desire it.” Here mistake consists in thinking 

that desimble has. a meaning ,similar to that of visible or 
mdible because it has the same suffix. But really there is a 
difference. ^Visible’ means ‘able to be seen/ and ‘audible^ 
‘able to be heard/ while ‘desirable’ does not mean ‘what can 
be desired’ but ‘what ought to be desired.’ The fallacy of 
figure of speech occurs quite often through the use.of paro- 
nymous terms. As Dr. Davis observes, “These have by no^ 
means similar meanings, —^‘Artist, artisan, artful’; ‘Pity 

and pitiful’; ‘Presume and presumption’; ‘Project and pro¬ 
jector’; what is ‘imaginary’ is unreal, but an ‘image’ formed 
of wood or stone is real; to ‘apprehend’ is to lay hold on, or 
to come to a knowledge of, while ‘apprehen^on’ often signifies 
fear or dread.'*' 

(3) Fallacy of Composition: According to ArtMotle, an 
argument in which words which should be taken separatel 3 r 
are taken together, is guilty of the fallacy of composition; 
e.g, ‘Platinum and iron are rare and useful metals; therefore 
platinum is a rare and useful metal, and iron is a rare and 
useful metal.’ Here the words ‘rare’ and ‘useful’ should be* 
taken separatelY, the former with ‘platinum’ and the latter 
with ‘iron.’ But, instead, they are combined and tagged on. 
to both ‘platinum’ and ‘iron.’ 

Modern logicians think that the fallacy of composition 
is not merely verbal, but that it consists in passing from a 
statement about a class of things distributively to the same 

statement about the whole considered collectively. In argu¬ 

ments that are vitiated by this fallacy a term is first used in 
a divided or distributive sense {in sensu (Uviso) and further- 
on in a composite or collective sense {in sensu composito). 
The word ‘all’ facilitates this fallacy, for it has both distribu¬ 
tive and collective signification. E.g ,— 

All the angles of a triangle are less than two right angles 

A, B and C are all the angles of this triangle 

A, B and C are less than ^wo right angles 

Here the word ‘all’ is used in the major premise in the 

* Theory of Thought, p. 270. 
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distributive sense^ and in the minor in the collective sense. 
MilFs argument in support of utilitarianism is an interesting 
example of the fallacy of composition. He says, “No reason 
»can be given why the general happiness is desirable except 
that each person, as far as he believes it to be attainably, 
desires his own happiness. This, however, being a fact, we 
have not only all the proof which the case admits of but all 
which it is possible to require, that happiness is a good: that 
each person’s happiness is a good to that person, and that 
general happiness is, therefore, a good to the aggregate of all 
persons.”* The substance of MilFs argument is that because 
each desires the happiness of each, all desire the happiness of 
ail. A desires A’s happiness; B desires B’s happiness; C 
desires C’s happiness; therefore A desires the happiness of 
-j- B d- C: is so does B; and so does C. This is a glaring 
case of composition. We add a few more examples of this 
fallacy: ^Every member of a jury is liable to be mistaken; 
therefore we can place no confidence in trial by jury’; ^A 
regiment of a hundred men is composed of soldiers who are 
all six feet high: therefore the whole regiment is six hundred 
feet high’; the spendthrift says, T can afford this luxury or 
that or the other; therefore I shall be able to afford them all’ 
(4) Fallacy of Division: This is the converse of the 
fallacy of composition. Aristotle applies the term to the error 
which results from taking separately words which ought to 
be taken together; e,g. "Hindus and Muslims are men and 
brethren; therefore Hindus are men and Muslims are 
Brethren.’ Modern writers on logic say that the fallacy of 
division consists in passing from a statement about a class 
considered collectively to the same statement about each and 
*every member of the class taken distributively. It would be 
a fallacy of division if an uncharitable man were to argue, 
""I cannot afford to help A and B and C and all who come 
to beg; so I am not obliged to help any of them.’ The fol¬ 
lowing are some examples of the fallacy of division: "AE the 
plays of Kalidasa cannot be enacted in a day; the Sakuntala 
IS a play of Kalidasa; therefore the Sakuntda cannot be 
enacted In a day’; "Eight is an even number; five and three 
aire eight; therefore five and three are even number’; "Those 

* UtililaiianlMK^ p, 53. 
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who contributed to the Andrews Memorial Fund gave five 
lakhs of rupees; A contributed to the Fund: therefore A 
gave five lakhs of rupees/ 

(5) Fallacy of Accident: The fallacy of accident^ 
according to Aristotle, consists in arguing that what can be 
predicated of the accidental qualities or relations of a thing 
can be predicated of the thing itself and vice versa. Kg .— 
‘This dog is yours; this dog is a father; therefore this dog is 
your father/ The relation to the dog is an accident of yours; 
being a father is an accident of the dog: but it does not follow 
that the dog’s being a father is related to you. Hence the 
argument is fallacious. 

Modern writers on logic do not follow the usage of 
Aristotle in this respect. They identify the fallacy of accident 
with the fallacy of secundum quid which has two forms called 
by these writers {a) the direct or simple fallacy of accident^ 
and {b) the converse fallacy of accident. 

The direct fallacy of Accident: This consists in arguing 
that what is true as a general rule is true also under special 
circumstances. The following is an example of this fallacy: 
‘What is bought in the market is eaten; raw meat is bought 
in the market; therefore raw meat is eaten.^ The logicians 
expressed this fallacy in the formula, a dicto simpliciter ad 
dictum secundum quid, which means that the first statement 
is true simply but the second needs qualification. It is gene¬ 
rally true that what is bought in the market is eaten; but 
meat is eaten not in the condition in which it is when it is 
bought {i.e., raw) but after undergoing some modification 
{i.e., after being cooked). Welton and Monahan quote the 
following story from The Decameron as an amusing example 
of the direct fallacy of secundum quid: “A servant who wasr 
roasting a stork for his master was prevailed upon by his 
sweetheart to cut off a leg for her to eat. When the bird 
came upon the table, the master desired to know what had 
become of the other leg. The man answered that storks never* 
had more than one leg- The master, very angry, but deter¬ 
mined to strike his servant dumb before he punished him, 
took him next day into the fields where they saw scmie storks, 
landing each on one leg, as storks do. The servant turned 
triumphantly to his master; on which the shouts, and 
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the birds put down tbeir other legs and flew away* ^Ah, sir/ 
said the servant, 'you did. not shout to the stork at dinner 
yesterday: if you had done so, he would have shown his other 
leg too.’ 

(b) The converse fallacy of accident’: As its very name 
implies, this is the converse of the direct fallacy of accident* 
It consists in arguing that what is true under a special cir¬ 
cumstance is true also normally or generally. The ancient 
logicians expressed this fallacy in the formula: a dicta secun¬ 
dum quid ad dictum simpliciter, which means that the first 
statement is a qualified one, whereas the second is a general 
statement. E.g.—'When a person is unwell, staying in bed 
is good for his health, therefore staying in bed is always good’; 
'Spirituous liquors are of value in certain cases of disease; 
therefore, they must be beneficial to a person who is well.’ 

(6) Dilemmatic Fallacy: As we have seen, dilemmatic 
arguments are often fallacious. The compound hypothetical 
major premise generally does not contain a real connection 
of antecedent and consequent and the disjunction in the 
minor premise is not exhaustive of all the possible alternatives* 
And so dilemmas are ordinarily defective. The ways of 
meeting them we have studied already. 

(B) Fallacies of Presumption 

(1) Petitio Principii: We met with this fallacy in our 
discussion of Mill’s charge against the validity of the 
syllogism. Petitio Principii or begging the question consists; 
in assuming the conclusion in the premises or in proving the 
conclusion by premises which can only be proved by the con¬ 
clusion itself. E.g. —^“Virtue is right; to give to beggars is a 
virtue; therefore to give to beggars is right.” Here the 
conclusion is only a restatement of the minor premise; and 
the major premise is a tautology. To call charity a virtue 
and to call it right are the same. And so, to say that to give 
to beggars is a virtue is not to prove that it is right. 

In some arguments the conclusion may not be a restate¬ 
ment of one of the premises, but it may be based on premises 
which themselves stand in need of the conclusion for their 
proof. This particular form of the petitio is called arguing 

*See James Welton and A. J. Monahan: Intermediate Logic, 
pp. 61 and 62. 
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in a circle or circtdus in probando, De Morgan gives the 
following as an example of reasoning in a circle: “Porcelain 
says to Crockery, am better than you/ ‘I don^t see that/ 
says Crockery. ^Why,’ says Porcelain, ‘am I not made of 
better clay?^ ‘How so?^ says Crockery. ‘Why,’ returns* Porce¬ 
lain, ‘my clay makes Porcelain, and yours only makes 
Crockery.’ ” Joseph gives another example: “If I argued 
that early Teutonic societies were originally held together by 
kinship, because all societies were so held together originally, 
I might be accused of arguing in a circle; for the major 
premise, it might be said, is only arrived at by enumeration; 
early Teutonic societies have to be examined in order to show 
that it is true.”* 

Another sub-form of the petitio is called hys teron , fro- 
teron where the question is begged in a single step of inference. 
E.g.—‘Opium induces sleep because it has a soporofic quality/ 
‘The volume of a body diminishes when it is cooled, because 
the molecules then become closer.’ 

(2) Complex Question: This which is also known as 
the fallacy of many questions is committed when several 
questions are so combined in one that a simple answer in the 
form of ‘yes’ or ‘no’ involves the assumption of something 
more than what the respondent really means. E,g. —‘Have 
you stopped beating your mother—^yes or no’? ‘Have you 
given up telling lies? ‘Do the people in your part of the 
country still carry arms?’ Charles II asked the members of 
the Royal Society, ‘Why does a live fish, when placed in a 
bowl full of water, not cause the water to overflow, whereas 
a dead fish does?’ The members of that learned Society 
offered various ingeneous explanations of the difference which 
in reality does not exist. The ‘leading questions’ used by 
lawyers are generally of the nature of complex questions; 
they are intended for misleading the witnesses in cross- 
examination. 

(3) Ignoratio Elenchi: This is a very common fallacy 
especially among disputants. In the heat of debate what is 
sought to be established may be forgotten and arguments 
may be advanced which have no relevance to the point at 
issue. Or a clever debater may take advantage of the weak- 

*®‘An lOntroductioii to Logic, p. 552. 
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iness of his opponent and put up a show of coiicliisive 
.argumentation while in fact he is only deluding his opponent. 
All these are cases of ignoratio elenchk The phrase means 
'^^ignoring the conclusion to be established or refuted.^^ An 
elenchus is a syllogism with a conclusion contradictory of the 
thesis to be refuted. In order to refute a thesis, one must 
establish the contradictory thereof. If this is ignored and 
something else be proved, there is the fallacy of ignoratio 
elenchL The English name for this fallacy is hnrelevant con¬ 
clusion/ i.e, establishing a conclusion which is irrelevant. 
Thus, e.g.j to argue that ^philosophy bakes no bread^ would 
be irrelevant and beside the mark. The advocates of a liberal 
education do not claim that philosophy is of direct use in 
practical life. Like so many other branches of study, they 
urge, philosophy broadens the mind; and what is more, It 
blesses its votary with a synoptic view of life and existence/ 
The opponent of philosophy ought to disestablish this 
character of philosophic knowledge. Instead, if he says, 
Philosophy bakes no bread,’ his assertion would be an 
ignoratio elenchi. 

There are several ways in which an irrelevant conclusion 
may be established. Some of them have acquired special 
names. We shall notice a few of them. 

(a) Argumerdum ad hominemi This is arguing about 
the person instead of about the proposition which he puts 
forward. Argumentum ad homtnem is very common in 
political controversy. Recriminations and charges of incon¬ 
sistency are usual with the disputants. The type of fallacy 
which these involve is also called by the name tu quoque, 
Which means You’re another.’ Thus if we say, ^He has no 
right to ask us to offer violent resistance to the aggressor, 
because he was formerly an advocate of all-out non-violence,’ 
we are guilty of argumentum ad homtnem. 

(5) Argumentum ad populum: This consists in appeal¬ 
ing to the passions and prejudices of people. The proper 
mode of establishing a thesis is to show its reasonableness. This 
has to be done by convincing others, by making their reason 
give its consent. But very often in controversies the passions 
are roused, and support is given to a mo'^e or opposition is 
iorganised on the basis of irrational impulses. A Special form 
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that which ought to have been proved iSj that there are more 
or stronger objections against Ihe receiving than the non¬ 
receiving of it.’^ This fallacy is most commonly committed 
by anti-innovators who are interested in raising objections- 
against an innovation and do not weigh the pros and cons of 
the question. 

(/) Argumentum ad baculum: This is an appeal to 
the ^big stick.’ It is made by a person who imposes his views 
on others through threats. “To knock a man down when he 
differs from you in opinion may prove your strength, but 
hardly your logic.”* 

(0 Non-Sequitur: This is otherwise known as the 

fallacy of false cause, non causa pro causa. It is committed 
whenever the conclusion does not follow from the premises. 
E.g, —Tt is ridiculous to suppose that the world can be flat; 
for a flat world would be infinite, and an infinite world could 
not be circumnavigated, as this has been.’ Here what is 
sought to be disproved is that the world is flat; and a reductio 
ad absurdum proof is offered. Tf the world were flat, it 
would be infinite; if it were infinite, it could not be circum¬ 
navigated. But it is circumnavigated; and so it cannot be 
flat.’ In this argument the supposition on which the conclu¬ 
sion is based is fallacious. It is supposed that if the world 
were flat, it could not be circumnavigated. This is wrong. 
It is true that if the world were infinite, it could not be* 
circumnavigated. But if the world were flat and finite, 
circumnavigation is possible. And so, the argument contains 
the fallacy of non sequitur. 

There is an inductive fallacy corresponding to non 
sequitur. It is called post hoc ergo propter hoc, and consists- 
in mistaking sequence for consequence. This fallacy will be’^* 
explained later in the chapter on fallacies of Inductive’^ 
reasoning. 


♦Stock: Deductive Logic, p. 313. 



PART TWO 

INDUCTIVE LOGIC 

CHAPTER XVIII 
THE PROBLEM OF INDUCTION 

1. Introductioii 

The systematic nature of reality is the basis of all 
inference. If the universe consisted of elements which had 
no interconnection whatever, knowledge and inference would 
be_ impossible. It is by virtue of the interconnectedness of 
things that we pass in knowledge from one element to another. 
Thus, it is the whole system of reality that is the ground of 
inference. In the language of Hegel, the great German 
philosopher, we repeat, the truth is the whole.* The whqle 
which is the real is not a heap, but a system; and it consists 
of various sub-systems. Humanity, for instance, is a sub¬ 
system which is realised in all the individual men. And 
because mortality is an adjunct of human nature, we infer in 
respect of any individual man that he is mortal. This 
inference, then, is made p>ossible because of the system, mz. 
humanity. When we reason— 

Man is mortal 
Socrates is a man 
Socrates is mortal, 

we predicate mortality of Socrates on the ground that he* is 
a member of the system called humanity and mortality is 
an integral content of human nature. All the inferences 
which we have studied in the first part of this book proceed 
op the basis of system. In some of them the system is expli¬ 
citly stated; in some others it is not expressed because it is 
so obvious. In all of them the procedure, however, is the 
same. The principle of deductive inference is the application 
of a universal or system to any member thereof. But this 
presupposes a process by which the universal or system is 
established. In the present part of our book we shall study 
this process which is called induction, 
ii What is Indiiction? 

Induction is the method by which universals are 
•■discovered. Deductive reasoning, we have seen, consists in 
^See page 83. 
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3, universal to an instance coming under it Given 
a universal, we proceed to draw .a conclusion regarding the 
nature of an individual that is an Instance of the universal. 
The universal therefore, is the soul of deductive reasoning. 
That is why one of the rules of syllogism states that at least 
one premise must be universal. And in the first figure which 
is the perfect figure, according to Aristotle, the major premise 
must be universal. But how is this universal premise 
obtained? Deductive reasoning does not tell us how it is got. 
On the contrary, we have to assume the truth of the premises 
and then draw the conclusion that they warrant. The only 
aim in deductive logic is to see if the conclusion is consistent 
with the premises. Deduction cannot guarantee the material 
truth of the inference. If the premises are true, the conclu¬ 
sion will be true, provided it is drawn from them. But if the 
premises are false, the conclusion too will be false, even 
though it be consistent with them. 

Let us illustrate .this point. The argument— 

All men are mortal 
All dictators are men 
All dictators are mortal 

is a syllogism in the mood Barbara, and is valid both formally 
and materially. It is formally valid because Barbara is a 
Valid mood and is in accordance with the rules of syllogism. 
It is materially valid because the premises are true. That 
all men are mortal and that the dictators are men are 
propositions which cannot be contradicted. SupfK>se we 
change the major premise and have the argument thus:— 
All men are immortal 
All dictators are men 
All dictators are immortal. 

This is also syllogism in Barbara, valid by all the canons of 
syllogistic reasoning. And yet the conclusion is wrong because 
the major premise is wrong. But how to know the truth *or 
falsity of the premise? Deductive logic does not tell us how. 
Hence deduction has been called formal logic or the logic of 
consistency. 

It may be said that the premise of a syllogism may be 
proved by another syllogism. In a chain of reasoning we 
have a connected series of arguments where each pro-syllo* 
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gism proves a premise of its epi-syllogism. But it will be 
^ily seen that this is purely a formal process leading us 
nowhere; and it will leave us' ultimately with universal pro¬ 
positions which it cannot prove. To arrive at universal we 
must employ some other process; and this is called induction: 
The problem of induction, then, is this: ^How are the premises 
of deductive reasoning established?' Since induction provides 
the material truth of inference, it has been called material 
logic or the logic of truth. 

The problem of induction may be stated also in another 
way. The aim of science is to explain individual facts that 
are experienced. To explain a fact is to relate it to the law 
or laws by which it is governed or to the system of which it 
is a member. The falling of bodies towards the earth and 
the revolving of the planets around the sun are observed 
phenomena. They are explained in terms of the law of gravi¬ 
tation. Thus it is the laws or systems that make the individual 
facts intelligible. The purpose of science is to discover these 
laws. Just as a fact needs to be explained in the light of a 
law, a particular law may itself require to be explained. This 
is done by discovering the wider law of which it is an aspect. 
Thus the adventure of science progresses from facts to laws 
and from narrower systems to wider systems. How is this 
adventure conducted? What are the methods adopted for 
discovering universal laws? Science generalises from particular 
facts which are experiencd. The process of generalisation is 
called induction. From this point of view, inductive logic 
may be described as the logic of the scientific method. 

It is not the task of inductive logic to give us an account 
of the various laws that are discovered. There are the diffe¬ 
rent sciences to deal with the respective laws. Biology, for 
instance, has to study the laws that govern the phenomena of 
life. Astronomy has to tell us about the system of heavenly 
bodies. But whatever be the science, there is a common 
method of generalisation. It is this method that is the subject 
study in inductive logic. 

Induction, then, is the process by which facts are induced 
to disclose the universal law that connects them while deduc¬ 
tion is the process Of reasofiing wmcn (Uduces fmuL ^s- 
Jlem or universal law the character of a member of the system 
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fior a fact coming under the Iaw> Such is the distinction usually 
tffSdF^'^v^'nTiSucHoi^ But the truth is, the 

two are not independent processes of thought; they are but 
^aspects of one and the same process of reasoning. This we 
shall explain a little later, 
iii. Inductive Syllogism 

In the Middle Ages logic became abstract and formal, and 
was mostly confined to the syllogism. Bacon (1561-1626) 
raised the banner of revolt against the logic of the Scholastics 
.and taught what he called the new logic consisting of the 
inductive methods. But induction w^s not so new after all. 
Aristotle, the Father of Western logic, discusses the method 
of induction. He recognises this as a process which has to 
precede deduction. In deduction a principle or universal is 
.applied to individual cases. The principle itself is not ob¬ 
tained through deduction. It is discovered by an examination 
of particular instances wherein it is realised. 

Aristotle makes a distinction between the logical order 
and the order of experience. In the logical order, the general 
principle or universal is prior to the particular facts which are 
given in sense-experience. In the order of experience, the par¬ 
ticular facts come first. The syllogism, which to Aristotle is 
the type of deductive inference, is expressive of the logical 
order, where the reasoning is from the principle to facts. But 
in experience we do not meet with principles; we came across 
only particular facts. It is from these that general principles 
are discovered. The method of discovery is induction. 

The procedure of induction, then, is the reverse of the 
procedure of the ordinary syllogism. In the syllogism we go 
from the universal to the particular. In induction our thought 
progresses from the particular to the universal. According to 
Aristotle, induction begins with the infima species, and proves 
that what is true of each species is true also of the genus. We 
shall explain this by taking the example given by Aristotle 
himself. 

Man, horse, mule, etc. are long-lived 
Man, horse, mule, etc. are gall-less 
All gall-less animals are long-lived. 

The characteristic of long life is found in each of the 
.species of gall-less animals, like man, horse, mule, etc.; 
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them, we have ^perfect induction.’ We count, for instance, 
the number of days in each month of the year, and make the 
general statement that all months of the year contain less than 
thirty-two days each. We examine the fruits in a basket and 
say that all ’the fruits are mangoes. These are cases of per¬ 
fect induction, according to the Scholastics. Jevons, among 
the modern writers, accepts this view. '^Ah induction ... is 
called perfect,” he says, “when all of the possible cases or 
instances to which the conclusions can refer have been examin¬ 
ed and enumerated in the premises.” Terfection’ here means 
completeness of counting. There is absolute certainty about 
the conclusion. In the words of Jevons, “Perfect Induction 
. . . gives a necessary or certain conclusion.” 

The view of Jevons and of the Scholas tics has been critis- 
ed by most of the writers on scientific induction. The business 
of induction, they say, is not to count instances. Counting, 
however complete, cannot give an explanation of facts. By 
enumerating the days of each month we may know that all 
months of the year contain less than thirty-two days each, but 
not how or why. The conclusion gives nothing more than the 
premises; it is not more general than they are. In spite of the 
‘all,’ it is not universal. h411 months of the year contain less 
than thirty-two days each’ is only a summary statement of the 
twelve individual propositions relating to the twelve months: 
‘January contains less than thirty-two days; February con¬ 
tains less than thirty-two days, etc.’ In this sort of summary 
induction, there is “no real inference, no march of informa¬ 
tion, no addition to our knowledge.” It is “a mere shorthand 
registration of facts known.” And so, the conclusion which 
is reached through the so-called perfect induction is a general 
proposition only in appearance. The method of complete enu¬ 
meration is not induction; nor has it anything like perfection. 
Moreover, this method can be applied only in cases where 
there is a limited totality. It is impossible, for instance, to 
count all men and make a generalisation about them. Especi¬ 
ally in the sciences where a law has to cover all possible cases, 
pak, present, and future, there can be no exhaustive counting. 
Thus, the use of the method of ‘perfect induction’ is restricted 
to a very narrow sphere; and even here it does not explain but 
merely records and summarises. 

U 
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(2) Imperfect Induction: The Scholastics called the 
method of incomplete counting by the name ^imperfect induc¬ 
tion.’ It is also known as induction by simple enumeration. 
Where it is not possible to count all the instances, what we do 
is this: we count some of them and make a general statement 
covering not only the observed cases but also the unobserved 
ones. We count several crows, notice their black colour and 
frame the general proposition, ‘All crows are black.’ We ob¬ 
serve quinine being administered to certain patients suffering 
from malaria and then generalise ‘Quinine cures malaria.’ 

Here, it will be noticed, some of the defects of the ‘perfect 
induction’ are not present. The method of simple enumera¬ 
tion is not restricted to the spheres of limited totalities. The 
conclusion is truly general in that it is meant to cover all the 
possible instances. From an observation of a certain charac¬ 
teristic in some instances we infer that that characteristic will 
be found in the unobserved instances also. This is called the 
inductive leap or hazard. We make a leap from the known to 
the unknown cases. Hence there is a march of information, 
new knowledge. 

Yet simple enumeration is not the method of induction 
that is employed by science. Counting can give a that and 
not a how. It cannot explain facts. By enumerating several 
crows we can only know that crows are black and not how or 
why they are black. Enumeration can reveal only a conjunc¬ 
tion of qualities and not their connection. And so, there is no 
necessity about the generalisations made through simple count¬ 
ing; and consequently the generalisations are not truly univer- 
sals. There is always the possibility of a contradictory inst¬ 
ance. A white crow is not inconceivable. The conclusion ob¬ 
tained through simple enumeration is only probable and never 
certain. We can only say ‘All crows are probably black’ and 
not ‘All crows must necessarily be black.’ As Bacon remarks, 
“Induction which proceeds by merely citing instances is a 
childish affair {respeurilis) ^ and being without any principle 
of inference, it may be overthrown by a contradictory instance.” 

We are not, however, sa 3 ring that enumeration has no 
value in induction. Usually, it starts the inductive procedure, 
and makes us aware of conjunctions of attributes on the basis 
of which we construct explanatory theories. The place and 
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iunction of enumeration we shall show in a later chapter. 
What we would urge here is that simple enumeration is not 
the method of scientific induction, though sometimes it is an 
aid to iL 

¥. Parity of Eeaso****^ 

Under the heading ‘Inductions improperly so-called’, Mill 
includes, besides perfect induction, two other processes called 
‘parity of reasoning’ and ‘colligation of facts/ Induction by 
parity of reasoning is the process of establishing the truth of a 
general proposition on the ground that the same reasoning 
which proves a particular case will also prove every other simi¬ 
lar case covered by the general proposition. The angles of a 
particular triangle, say, ABC, are known to be equal to two 
right angles. On the basis of this knowledge we say that all tri¬ 
angles have their angles as equal to two right angles. The 
principle of inference here is that the method of proof in the 
case of one triangle is the same as that in any other. This is 
called induction by parity of reasoning. 

Mill characterises this method as ‘an induction impro¬ 
perly so-called’ because the essential of induction, viz., obser¬ 
vation of facts, is not present here. Geometrical reasoning 
does not depend on observation or sense-experience. ABC is 
not a particular triangle. It is a symbol of triangle as such. 
In fact, a real triangle can never be drawn, for a line should 
have length alone and no breadth, but the lines that we draw 
have breadth. The diagrams that are used in Geometry serve 
the purpose of illustration in order that the reasoning may be 
easily understood. As Carveth Read observes, “Diagrams are 
not used as facts of observation, but merely to fix our attention 
in following the general argument.” Hence parity of reason¬ 
ing is no induction. On the contrary, it is purely a deductive 
process. The characteristic of possessing angles -which to¬ 
gether are equal to two right angles is derived from the nature 
of the triangle as such which is a three-sided rectilinear figure, 
vi. ColMgation of Facts 

Colligation of facts is making a mental’union of facts 
observed by means of a general conception. Kepler observ¬ 
ed the planet ]Mars in different positions in its orbit and 
brought those positions together under the general conception 
an ellipse- Mill defines colligation as “that mental opera-* 



tion which enables us to bring a number of actually observed 
phenomena under a description; or which enables us to sum 
up a number of details in a single proposition.’^ 

According to Mill, colligation of facts is not induction 
proper. He thinks that it gives us merely a summary of the 
various observations, like the so-called perfect induction. 
Colligation is descriptive of facts; it does not explain them. 
It is true that this mental process involves great strain, as in. 
the case of Kepler’s discovery of the orbit of Mars. Still it is 
not a complete inductive method. It does not give us any 
means for testing the general conceptions which it yields, 
vii. Scientific Induction 

We have considered above certain methods of generalisa¬ 
tion which are called, but are not, inductions. What, then,, 
is the proper method of induction? The definition of induc¬ 
tion we have already given. Induction is a process of reason-^ 
ing whereby generalisations are made on the ground of the 
observed particulars. True generalisations or universals, we 
have said, cannot be reached through mere counting of inst¬ 
ances. The scientific method insists on the analysis of the 
instances observed. It makes a generalisation not from the 
number of instances but from a knowledge of their nature. 
If a number of instances are examined sometimes, it is only 
to facilitate the process of analysis and to help in excluding 
irrelevant circumstances and defining what is relevant. Thus 
induction, as it is employed in science, is the method of analys¬ 
ing the nature of facts for the purpose of understanding their 
governing principle or law. 

Four stages may be distinguished in the complete induc¬ 
tive method: (1) Observation and analysis of facts; (2) For¬ 
mulation of a hypothesis; (3) Deduction of consequences 
from the hypothesis framed and verification; and (4) Proof. 

(1) Reflection starts when facts are observed which re¬ 
quire to be explained. Thus induction begins with the obser¬ 
vation of facts. There is no use in merely counting these 
facts. They must be analysed and their nature determined. 
Observation, therefore, is not a passive process. As Mill says, 
^^The observer is not he who merely sees the thing which is 





THE PROBLEM OP IHDUCTIOH 

^before Ms eyes, but who sees what parts that thing is com¬ 
posed of”. 

(2) The next stage in induction is the formulation of a 
hypothesis. A hypothesis is a tentative suggestion or guess 
that is pul forward for explaining the facts observed. It is 
the result of contemplating the facts. The investigator does 
not approach facts with an empty mind. His own past ex¬ 
perience and the knowledge he had already gathered help him 
in framing a hypothesis which might possibly explain the facts. 

(3) The third stage is mainly a deductive process. It 
consists of two steps. First, assuming the hypothesis to be 
true the investigator deduces in his own mind what conse¬ 
quences should have followed. The reasoning is of the form; 
if the hypothesis were true such and such facts should have 
occurred. Then, the inquirer proceeds to observe again the 
actual facts. If these facts correspond to the mentally deduc¬ 
ed consequences, then the hypothesis is verified. If not that 
hypothesis is to be either altered or given up in favour of a 
more satisfactory one in the light of fresh observation, and 
the other stages have to be repeated. 

(4) The verification of a hypothesis is not the same as 
its proof. By verification we only show that the hypothesis 
explains the facts, but not that it is the only explanation. To 
prove that the hypothesis is the sole explanation, it is not 
enough that we show that the deduced consequences and the 
observed facts tally; we should do much more, and conclusive¬ 
ly demonstrate that no other hypothesis can explain the facts. 
This is extremely difficult and is seldom accomplished in 
science. 

Sometimes two or more rival hypotheses may be suggested 
at the same time. When there are such alternative concep¬ 
tions, equally plausible, the investigator searches for a crucial 
Instance or devices a crucial exp)eriment which will disqualify 
the hypotheses which are not true and point the way to^ the 
right explanation. A crucial instance or experiment is a 
pointer in the right direction even as the cross placed at the 
meeting of roads helps the traveller to choose his path. 

It has been said by some writers that the process of 
induction might be represented in the form of a disjunctive 
argument: 
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P is either Hi, H2, or H3 
It is not Hi or H2 
It is H3 

Here P is the phenomenon to be explained, and Hi, H2, ancf 
Ha are the three possible hypotheses. In the minor premise 
Hi and H2 are rejected because they do not square with the 
facts. The conclusion, therefore, establishes that H3 is the 
explanation of P. It is true that the process of reasoning 
in the inductive method may be put into the form of a dis- 
junctive argument. But the inductive method is not so formal 
as the argument would make it out to be. We do not start 
with all the alternative hypotheses disjunctively set forth. 
Usually we begin with one; and if it proves to be unsatisfac¬ 
tory we frame another; and this second hypothesis might be 
either the old one in a modified form or a new one in the 
formulation of which the old hypothesis has had much to do. 
Thus in induction we do not rely on empty forms. Yet it 
must be admitted that the inductive method involves the dis¬ 
junctive principle, viz., the basis of a system. 

Mow we have shown that the method of induction is the 
complete process of explaining facts in terms of the law that 
governs them. It is not peculiar to science alone. Even in 
ordinary thought-life we make use of it. The only difference 
is a difference in degree as between the exactness and neces¬ 
sity achieved by the ordinary man in his thought-processes 
and those achieved by the scientist in his investigations. 

viii. Deduction and Induction 

Now that the nature of the inductive method has been 
explained, it will be easy to understand the relation between 
deduction and induction. In section ii of this chapter we 
said that induction is the process by which facts are induced' 
to disclose the universal law that connects them, while deduc¬ 
tion is the logical process of deducing from the system or 
universal law the character of a member of the system or an 
instance of the universal; and we also warned that the distinc¬ 
tion between the two should not be mistaken for a difference. 
But very often a contrast is drawn between deduction and 
induction; and they are treated as though they were entirely 
different and opposite processes. Bacon describes induction' 
as an ascending process and deduction as a descending pro- 
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cess. That is, in induction we mount up from the particulars 
to the universal whereas in deduction we get down from the 
universal to the particulars. Jevons regards induction as the 
inverse operation of deduction. Fowler thinks that induction 
proceeds from effects to causes, and deduction from causes to 
effects. These ways of expressing the relation between deduc¬ 
tion and induction are not satisfactory. 

The term induction’ may be understood in two senses. 
It may mean the process of observing facts and making a 
generalisation about them. Or, it may signify the entire scien¬ 
tific method from the observation of facts to the verification 
(and proof, v;here possible) of the suggested theory. In the 
former sense, a contrast may be drawm between deduction 
which starts with a universal and applies it to a particular 
case and induction which starts with the particulars and pro¬ 
ceeds to frame a universal. But the task of science does not 
end with the suggestion of a universal, or what we have called, 
the formulation of a hypothesis. The scientific method will 
be incomplete if the hypothesis is not tested and verified; and 
this process of verification, as we saw in the last section, is 
deductive in character. And so, induction in the second of 
the senses given above, which is the proper sense, includes 
deduction. 

The nature of inference consists in seeing things as mem¬ 
bers of a system. This is found both in deduction and induc¬ 
tion. In deductive reasoning we infer something about a 
particular case when we know the system to w^hich it belongs. 
In induction we arrive at a universal or system through an 
analysis of the instances which are expressions of the system. 
Without deduction, the corxiusion of an inductive reasoning 
will not be universal and necessary; without induction, deduc¬ 
tive reasoning will not have content wherewith to proceed. 
Deduction without induction is empty: induction without de¬ 
duction is blind. The only distinction between the two is as 
regards the starting point and mode of procedure. Deduction 
starts with a universal and proceeds to see if it Is realised in 
a particular case. Induction starts with the particular cases 
and constructs the system of which they are members. The 
result, however, is the same, viz., an insight into the inter¬ 
connectedness of things. 
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and understanding would be terms without meaning* To 
understand a fact is to apprehend it in its place in a system* 
It is the system or law that renders a thing intelli^ble. If 
there were no system^ if the universe were not a system of 
interconnected things, then we should despair of understanding 
anything. Therefore, induction postulates that the world is 
an organic unity, that it is a cosmos and not a chaos, a uni¬ 
verse and not a multiverse. The things that constitute the 
world are not an aggregate of unrelated particulars. “All 
speech vanishes altogether,’^ says Plato, “if each thing be sever¬ 
ed from everything else.” Each thing is so organically con¬ 
nected with the rest of the universe that if we could know its 
nature in full we would know the whole universe* Tennyson 
expresses this truth in the lines: 

Flower in the crannied wall, 

I pluck you out of the crannies, 

I hold you here, root and all, in my hand, 

Little flower—but if I could understand, 

What you are, root and all, and all in all, 

I should know what God and man is. 

Even a tiny flower will reveal to us the nature of the entire 
universe, if we could but understand it in full. This is be¬ 
cause the universe is a system, identical in and through the 
changes that take place within it according to laws determined 
by its own nature. 

This principle or postulate of the systematic nature of 
the universe has been expressed in several ways, of which two 
are important. They are: ( 1 ) the law of Universal Causation, 
and (2) the principle of the Uniformity of Nature, 
ii. The Law of Universal Causation 

One way of expressing that the universe is systematic is 
to say that everything which has a beginning must have a cause. 
Anything that is produced must have a parent. We may not 
know the cause of a particular event. But that does not mean 
that that event has no cause. Out of nothing, nothing comes 
Ex nihilo niMLit. As Bain observes, “No change arises out 
W^=^cuity or stillness; there must be a prior event, 
dhange or movement, as the sine qua non of any new event.” 
There can be no uncaused event. Whatever be the event— 
the flight of an aeroplane, the booming of guns, the broadcast 
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over the air, pestilence or panic among a people—it must have 
a set of conditions without which it will not occur, and given 
which it needs must occur. This is known as the law of Uni¬ 
versal Causation, 
iii. The Uniformity of Nature 

Another way of giving expression to the systematic cha¬ 
racter of the universe is to say that nature is uniform that 
what is once true is always true. This principle is also known 
as the reign of law. The law of Universal Causation says 
that every event must have a cause. The principle of unifor¬ 
mity adds, the same event must have the same cause. What 
happens at one time is a guide to what happens at other times. 
This principle means that nature is consistent and not chaotic, 
intelligible and not meaningless. The phenomena that con¬ 
stitute nature are not an unco-ordinated lot occurring or exist¬ 
ing independently of one another. As Bradley observes, “Ob¬ 
jects have ragged edges which imply other existences from 
which they have been torn and without which they do not 
exist.’’* Everything is related to a system as an element 
therein or to a la’w as an instance thereof. 

The principle of the Uniformity of Nature is wider than 
the law of Universal Causation. All things in the world are 
not related as causes and effects. There are other relations 
like those of co-existence, whole and part, system and mem¬ 
ber, and so on. All these also come under the principle of 
Uniformity, A chemical whole and its constituents, an orga¬ 
nism and its members, the foundation of a house and the 
superstructure, and the gravitational system are instances 
where the wider relation obtains. The causal relation in¬ 
volves an element of succession. Though there is no time- 
interval between a cause and its effect, we think of the latter 
as succeeding the former. This feature of succession is 
absent from many systems which consequently cannot be re¬ 
garded as causal. But these also, as stated above, are cover¬ 
ed by the principle of Uniformity which postulates that the* 
universe is self-consistent and orderly. 

There are some logicians who think that the law of Causa¬ 
tion does not imply the principle of UnifcJrmity, that is to say 
that every event has a cause is not the same as saying that the 

**' Appearance and Reality, p. 176. 
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same cause produces always the same effect. This view is 
wrong. Though the principle of Uniformity of Nature is 
wider in its scope than the law of Universal Causation, it is 
implied in the latter. A cause which is not uniform in its pro¬ 
ductive capacity is no cause. If like conditions do not pro¬ 
duce like consequences, there is no meaning in saying that one 
thing is the cause of another thing. If to-day fire were to burn 
and to-morrow cool, then we cannot say, of w^hich fire is the 
cause. The very terms ^causation’ and ^production’ would 
lose their significance; and all changes in the universe wuuld 
have to be considered fortuitous. As Joseph writes, “Flint 
and steel may produce seed instead of a spark, and oil raise 
the waves or quench a conflagration.'’ But in Nature “we 
do not expect to gather grapes of thorns, or figs of thistles; . . . 
If the same seed produced now one plant, and now 
another, there is no sense in saying that one thing 
was the cause of another.”^ And so, causation, without uni¬ 
formity is void of meaning. To postulate causation is to 
postulate uniformity of connection. To say that every event 
lias a cause is to say that every event has the same cause. 
Otherwise there would be a violation of the law of Identity. 
“To say that the same thing acting on the same thing under 
the same conditions may yet produce a different effect, is to 
say that a thing need not be what it is.”t And to say so 
would be a blatant contradiction, flence it is implied in the 
conception of cause that the cause is uniform in its activity. 

iv. Can the Foslnfate he proved? 

It has Teen held by empiricists like Mill that the postu¬ 
late of induction is itself the result of an induciion from 
experience. We observe A and B connected together several 
times and conclude that their connection Is universal. We 
also experience other such uniformities also and then draw 
the conclusion that Nature is uniform. Thus the postulate 
of induction, viz., that like conditions have like consequents, 
is an induction from experience; it is a generalisation reached 
through simple enumeration. “From instances which we have 
observed, we feel warranted in concluding that what we have 
found true in these instances holds in all similar ones, past, 

* An Introduction to Lc^c, p. 374. 

t Joseph: An Introduction to Logic, p. 378. 
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present and future.’^* When such evidence of uniformities 
accumulates, we frame the general principle of the Uniformity 
of Nature. This is the view of Mill and other empiricists. 

The empiricist view, however, will not stand examina- 
tion.f In the first place, it involves a petitio principii. Because 
A has constantly come along with B, C with D, E with F, 
and so on, the empiricist argues, for everything there is a 
similar condition from which it invariably follows. But this 
argument begs the question. A might have been found con¬ 
stantly with B, C with D, and E with F. But unless we 
assume that the unseen will resemble the seen, we have no 
right to argue that M will be found with N, O with P, and 
so on. Thus in order to prove the principle of Uniformity 
the empiricist has to assume the principle. He assumes the 
principle at every stage. He finds A and B together and 
concludes that even in the future they will be together. That 
they will be together in the future is not certainly a know¬ 
ledge derived from his limited experience, for the future is 
not within his present experience. That knowledge is based 
on the faith that the future will resemble the present, that 
is to say, it is grounded oh the principle of Uniformity. 
Having observed particular, limited uniformities, the empiri¬ 
cist uses them as a guide to general uniformity. Here again 
he begs the question. That all other facts will be related in 
the same way as those which we have observed is a faith, an 
assumption; it is not proved by the limited uniformities of 
our experience. 

The argument of the empiricist is defective also in 
another way. It says that we in our limited experience meet 
with uniformities and infer therefrom the uniformity of Na¬ 
ture in general. But is it true that we are presented with 
uniformities alone? Do we not experience disharmonies also? 
As Laird observes, ^‘There can be no doubt whatsoever that, 
while much in our experience suggests regularity of sequence, 
much suggests irregularity also. Unsupported apples fall regu¬ 
larly to the ground; but some sparks fly upwards. The seasons 
come and go in a stately, inevitable succession, but the wind 

^ Mill, Logic, Bk. n, ch. iii, sec. 3. 

t For a detailed criticism of the empiricist view, see Brand 
Bkndshard, The Nature of Thought, Vol. II, ch. xxviii. 
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(even now) appears to blow where it lists. The prima facie 
evidence is therefore conflicting.’’* If we look for orderliness 
behind the apparently chaotic facts, it is because of a faith 
in the systematic character of Nature. And so, this faith 
itself cannot be the result of experience. 

The principle of Uniformity'is a postulate and cannot 
be proved because, like the laws of thought, it is the basis of 
all proof. It cannot be derived from anything because there 
is nothing more certain in science and thought than the prin¬ 
ciple of Uniformity. The only proof of the postulate, if proof 
it may be called, is negative. That is, if one refuses to accept 
the principle, he loses all claims to think. If the principle 
of Uniformity be not assumed, then ail attempts at intelligi¬ 
bility would be futile, and thought would commit suicide. If 
experience is to become intelligible, i.e., if there is to be the 
possibility of knowledge, one must accept the principle of 
Uniformity as a fundamental postulate of thought. It is not 
the task of induction to prove uniformity. It cannot do it. 
Assuming general uniformity in nature, induction proceeds to 
discover particular uniformities. Hence the principle of Uni¬ 
formity has been called the ultimate major premise of all 
induction, 

V. The Postulate and the Laws of Thought 

In Chapter VIII we gave an account of the laws of 
thought. We discussed the implications of the laws of Iden¬ 
tity. Non-contradiction, Excluded Middle, and Sufficient 
Reason, and said that all of them are but different ways of 
representing the demand of intelligence for understanding 
reality. The postulate of induction also expresses the same 
principle. Only, while the laws of thought are more formal, 
the postulate of induction has a more direct bearing on the 
content of the universe. 


Knowledge, BeMef, and OpMon, p. 434. 



CHAPTER XX 
CAUSE 

i. Introduction 

In the last chapter we saw that induction assumes the 
course of nature to be uniform; it postulates that every event 
has a cause, that like conditions produce like consequences. 
Making this assumption, the sciences proceed to discover the 
connections between phenomena, the causes of effects and the 
effects of causes. Before we go on to consider the methods 
adopted by the sciences for discovering causal connections, we 
shall have to understand the implications of the causal rela¬ 
tion. This we shall do in the present chapter. 

ii. Primitive Notion of Cause 

The idea of causality, it is thought, arose in man from 
his consciousness of his own voluntary action. He wills to lift 
his arm, for instance, and his arm rises. The lifting of the 
arm, then, is caused by his will. The pre-historic man under¬ 
stood causality only in this way. Will, according to him, was 
the only cause of phenomena. Motion and change without 
life were inconceivable to him. Natural phenomena were re¬ 
garded as the effects of the volition of beings analogous to man. 
Indra wields the thunderbolt; Varuna sends down showers.* 
This is known as the anthropomorphic view which consists in 
representing physical forces, etc., in numan form. Sometimes 
the primitive man invested the natural phenomena themselves 
with life. This is called the animistic view. It lingers still in 
our language as e.g., when we say ‘the sun rises,’ ‘the wind 
blows,’ etc. In these stages, then, volition was considered the 
sole efficient cause of all phenomena. Natural events were 
sought to be explained in terms of supernatural agencies. 

The dawn of scientific thought saw the gradual discredit¬ 
ing of the earlier mythical view of causality. The mechanical 
conception of cause superseded the mythical notion. Natural 
effects, it was declared, should be explained by natural causes. 
There is no miracle in nature by which its laws are set aside. 
Nothing that happens is without law. Thus arose the scien- 

* There are deeper philosophical meanings for these with 
which we are not concerned here. * 
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lific view with its insistence on a thoroughly physical or mate- 
Tial conception of causality, 
lii. Aristotle’s View 

As the earliest rational exposition in the west of the im¬ 
plications of the notion of cause we may examine Aristotle's 
view. Aristotle classified cause into four kinds: material, for¬ 
mal, efficient and final. The material cause is the matter or 
substance of which a thing is made. The formal cause is the 
form, pattern or shape into which a thing is made. The effici¬ 
ent cause is the agency which produces the thing, the labour, 
skill or energy expended, in the production. The final cause 
is the purpose for which the thing is made. Thus, in respect 
of an article of clothing, the material cause is cotton thread, 
silk or wool which constitutes the stuff of the cloth, the formal 
cause is the fashion or pattern the weaver has in his mind, the 
efficient cause consists of the agencies or instruments involved 
in the production of the cloth, and the final cause is the end 
or purpose for which the cloth is woven, say, to earn a liveli¬ 
hood or to clothe someone. Of these four kinds of causes, the 
material and the formal causes, are called intrinsic, since they 
enter into the constitution of the effect, and the other two, viz.j 
the efficient and the final causes, are called extrinsic, since 
they remain outside the effect and yet influence it. 
iv. Definition of Cause 

The definition of cause which has found favour for the 
purposes of science is that given by Mill. Cause, according 
to Mill, is the u nconditional.and invariable antecedent of an 
event.- ^Cause^ anu^enect^rer^^ evenTma^ 

be the cause of one phenomenon and the effect of another. A 
cause and its effect are related as antecedent and consequent. 
Antecedence implies priority in time, a relation of before and 
after. But this is not the meaning when we call the cause an¬ 
tecedent. The cause does not first take place, then stop and 
give rise to the effect. There is no time interval betvreen 
cause and effect. Very often the two are simultaneous or 
contemporaneous, as fire and warmth. What we really mean 
by causation is that ^the beginning of a phenomenon is what 
implies a cause,’ and that ‘causation is the law of the siicces- 
'sion of phenomena.’ 

Any and every aiitecendent is not the cause at an event. 
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So many incidents, might precede the occurrence of a pheho- 
menon without being connected with it as caiise. The returrt 
to England of the Prime Minister from a visit to the Unifed 
States of America, the tuning-in of the radio-set to a foreign 
station, the meeting of prominent leaders at Bombay are 
events antecedent to the writing of these lines: but they are 
not causally connected with the act of writing. ^‘The sun^s 
light may be an antecedent to the burning of a house, but nbt 
the cause, because the house would burn equally well in the 
night.”* It is not enough, then, that the cause is antecedent 
to the effect: it must be the invariable antecedent. To as- 
sume that every antecedent of an event is its cause is to com¬ 
mit the fallacy of arguing 'tmst hoc er^ j)roj>er hoc (after this, 
therefore because of conse¬ 

quence or causal sequence. Simply because A occurs ajter B* 
we cannot say that A is because ,oi B. That the causal con¬ 
nection is invariable follows from the principle of uniformity, 
viz.^ the same cause must have the same effect, and the same- 
effect must have the same cause. 

Even if two events invariably occur one after the other 
we cannot say that they are causally connected. From the 
beginning of the world, night and day have succeeded each 
other invariably. But we do not say that each is the cause of 
the other. “It is necessary to our using the word cause,” as 
Mill says, “that we should believe not only that the antece¬ 
dent always has been followed by the consequent, but that as 
long as the present constitution of things endures, it always 
%ill be so. And this would not be true of day and night. We 
do not believe that night will be followed by day under all 
imaginable circumstances, but only that it will be so provided 
the sun rises above the horizon. If the sun ceased to rise, 
which, for aught we know, may be perfectly compatible with 
the general laws of matter, night would be, or might be, eter¬ 
nal. On the other hand, if the sun is above the horizon, his 
light not extinct, and no opaque body between us and him, we 
believe firmly that unless a change takes place in the proper¬ 
ties of matter, this combination of antecedents will be follow¬ 
ed by the consequent day; that if the combination of antece¬ 
dents could be indefinitely prolonged, it would be always day; 

* Jpvows, 



CAXJSK 


177 


and that if the same combination had always existed^ it would 
always have been day, quite independently of night as a pre¬ 
vious condition. Therefore is it that we do not call night the 
cause, nor even a condition, of day. The existence of die sun 
(or some such luminous body), and there being no opaque 
medium in a straight line betw’een that body and the part of 
the earth where we are situated, are the sole conditions; and 
the union of these, without the addition of any superfluous cir¬ 
cumstance constitutes the cause. This is what writers mean 
when they say that the notion of cause involves the idea of 
necessity.’’* 

Invariability of sequence, then, is not what determines 
causal relation. The effect follows from the cause and does 
not merely follow it; it is p ropter hoc and not merely post 
hoc. The sequence, therefore, oesldes being invariable, must 
be unconditional or necessary. Regular sequence is not 
enough to establish a causal relation. There must be some 
intrinsic connection between cause and effect. Otherwise, 
there is no meaning in causality. We say, because b has fol¬ 
lowed a in the past, it will continue to do so.f But what is 
the ground of this assertion? It cannot be mere conjunction. 
Merely because a and b have been unvaried, we cannot say 
that they are invariable. There must be an intrinsic connec¬ 
tion between the two over and above the de facto conjunction. 
Only then can they be regarded as causally related. That is, 
cause and effect must be unconditionally or necessarily related. 
By ‘unconditional’ is meant ‘not dependent on any other con¬ 
dition.’ Whether any other circumstances are present or not, 
in the presence of the cause, the effect must take place, and 
in the absence of the cause, the effect must not take place. 
This is the meaning of ‘unconditionality’ or ‘necessity.’ We 
may, then define the cause of a phenomenon, in the words of 
klill, as ‘the antecedent, or the concurrence of antecedents, on 
which it is invariably and unconditionally consequent. 

Seldom is there a case in which a single antecedent brings 
about a phenomenon. That is why we have, in the definition 
given above, the phrase ‘concurrence of antecedents.’ For the 

Mill: Logic, Bk. Ill, ch. V, sec. 6. 
fBlandshard: Nature of Thought, YoL II, p. 507. 
h Logic, Bk. Ill, ch. V, sec. 6. 
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production of an effect, usually many circumstances are neces¬ 
sary; and strictly speaking all these circumstances must be re¬ 
garded as the cause. “Thus the cause of the loud explosion 
in a gun is not simply the pulling of the trigger, which is only 
the last apparent cause or occasion of the explosion: the quali¬ 
ties of the powder, the proper form of the barrel, the proper 
arrangement of the percussion cap and powder, the existence 
of the surrounding atmosphere, are among the circumstances 
necessary to the loud report of a gun: any of them being absent 
it would not have occurred.” Commonly, the last of the cir¬ 
cumstances is called the cause, and the others are termed con¬ 
ditions. Sometimes, all the conditions are not stated because 
some of them are evident and no one would pass them by. 
When it is stated, for instance, that the cause of a man’s death 
was that his foot slipped in climbing a ladder, it goes without 
saying that the man’s weight was also a condition of the effect. 
What one chooses to call the cause depends also on his interest 
and the purpose of his inquiry. But from the logical or philo¬ 
sophical point of view ail the conditions must be included in 
the cause. Some of the conditions may be positive and the 
others negative. The positive conditions are those which 
bring about the effect “by their presence. The negative con¬ 
ditions are those which should be absent if the effect is to be 
produced. The cause, then, should be defined as “the sum 
total of the conditions, positive and negative taken together; 
the whole of the contingencies of every description which be¬ 
ing realised, the consequent invariably follows.”* 

Besides being the unconditional and invariable antece¬ 
dent, the cause must also be equal to the effect in regard to the 
matter contained and energy embodied. When oxygen com¬ 
bines with hydrogen to constitute water, or with mercury to 
form oxide of mercury, the weight of the compound is exactly 
equal to the weight of the elements combined in it. The 
quantity of a piece of cloth is equivalent to the. quantity of 
cotton expended in its production. This is what is called 
the conservation of matter. As a corollary to it there is the 
law of the conservation of energy. The total amount of energy 
in the universe is a constant quantity. Causation does not 
mean adding to the quantum of energy. It implies only trans- 
^ Mill: liOgic, Bk. IH, ch. V, sec. 3. 
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ierence of energy from cause to effect. Hence the quantity of 
energy in the effect is exactly equal to the amount of energy 
in the cause. As between cause and effect there is quantita* 
tive equality. 

V. Tlie Boctrine ©f Plurality of Causes 

It is believed by the popular mind that an identical effect 
may have many causes. By this it is not meant that several 
conditions combined and produce an effect. The cause of 
phenomenoUj as we have seen, is an assemblage of conditions. 
The doctrine of plurality of causes is quite different. Accord¬ 
ing to this doctrine, t he same effect may at different t imes or 
different case s be pfoSE^ dlW^^dSereS'^TgiflF^ "The 
effecTXlfii^^oiSelEmes arise from B and sometimes from C. 
For the generation of heat, for instance, there are many causes 
like the sun, friction, percussion, electricity, chemical action, 
etc. Similarly, death may be produced by many causes like 
drowning, disease, old age, gun-shot, etc. Given the cause, we 
may say the effect has occurred. But given the effect, we can¬ 
not say what has caused it. 

The doctrine of plurality of causes is not consistent with 
the scientific view of causal connection. In the view of science, 
causal connection is a reversible or reciprocal relation. 
The same cause has the same effect: and the same effect has 
the same cause. This would not be the case, if the popular 
view were correct. The popular view, however, is based on a 
superficial knowledge of the causal relation. It is true that 
death may be the result of drowning, gun-shot, etc. But this 
Meath^ is a general and not a particularized effect. The nature 
of death varies according to the kind of cause that brings it 
about. ^^There are many cases of death only because there 
are many kinds of death.''* The truth of this statement is 
l>orne out by the fact that it is possible by post-rdortem exa¬ 
mination to determine in each case of death the specific cause 
thereof. In the case of the generation of heat also, it can be 
shown that there are not really a plurality of causes, the ulti¬ 
mate source being one and the same. As Carveth Read says, 
we knew the facts minutely enough, it will be found that 
Ihere will be only one cause (sum of conditions) for each 

*Mellone: Elements of Modem Logic, p. 202. 
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have combinedj it is called homogeneous. If it is of a differ¬ 
ent nature, it is called heterogeneous. The inter-mixture of 
effects then, may be either homogeneous or heterogeneous. 
The former obtains in mechanical causation; the latter in che¬ 
mical and organic changes. If two locomotive engines pull a 
carriage, the speed capacity of the train would be the sum of 
the speed of the two engines. Here the joint effect is of the 
same kind as the separate effects of the two causes. In the 
case of chemical combinations, the inter-mixture of effects is 
heterogeneous. When t'wo substances combine and produce a 
third substance, the properties of the third are different from 
those of either of the substances separately, or both of them 
taken together. “Not a trace of the properties of hydrogen or 
of oxygen is observable in those of their compound, water.”* 
Similarly, in the case of combinations of elements which go to 
make organised bodies, the inter-mixture of effects is hetero- 
geneous- 


CHAPTER XXI 

OBSSKVATION AND EXPERBIENT 
1 . Introduction 

We have now defined the problem of induction and the 
ground on which it is based. Induction, we said, is the me¬ 
thod of establishing universal laws from particular facts or 
instances. But if universal laws did not govern the particular 
facts, they could not be discovered. Hence the need for assum¬ 
ing the orderly nature of the universe. That all phenomena 
are governed by laws, that all products are related to their 
causes necessarily and universally, is the fundamental postu¬ 
late of induction. In the last chapter we investigated into the 
nature of causal connection; and we are now ready to consider 
the details of the inductive process by which causal connections 
between phenomena are established. The first stage in induc¬ 
tion, we had occasion to point out earlier, is the observation 
and analysis of facts. We shall study in the present chapter 
the nature of scientific observation and of experiment which is 
only controlled observation. 

*Mai: Logic, bk. m, ch. vi, sec, 1. 
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u. Observation 

If the postulate of uniformity provides us with the formal 
ground of induction, observation supplies us the data for in¬ 
ductive generalisation. Without observation scientific in¬ 
vestigation cannot begin; and without observation it cannot be 
sustained. Observation “constitutes the beginning, it supports 
the middle and it determines the end of every inductive en¬ 
quiry. Without it a problem cannot arise, a hypothesis cannot 
be formed, an inference cannot be confirmed.”* Very often it 
is the observation of an unexplained phenomenon that starts 
us on an inductive inquiry. It is further observation that 
gives us all the relevant material wherewith we build a 
theory. It is observation again that is needed for the final' 
check of the theory. 

Observation is not mere sense-activity. It does not mean 
passive reception of facts. A good deal, of interpretation and 
inference is involved in observation. However far down we 
may go in perceptual experience, we cstnnot find a simple sen¬ 
sation uninfluenced by thought.;. The perception of blue, for 
instance, involves implicit comparison and identification which 
are processes of thinking. Observation, therefore, is not the 
bare reception of impressions through the senses. It is not a 
vacant gazing at facts. It means rather keeping an object 
before the mind (from ob, before, and servare to keep). “It is 
the intelligence of man, that is the true observer; and the sen¬ 
ses are but instruments of the observant mind.”t 

That observation is not a passive experience will be evi¬ 
dent also from the fact that we do not observe all that is pre¬ 
sented to our sense-organs. Having eyes, we may not see, 
having ears, we may not hear. When one is engaged deeply 
with a particular piece of work, one does not observe so many 
facts that occur but are not connected with the work. The 
example of Sakuntala’s failure to notice the presence of Dur- 
vasa is in point. Sakuntala was so much lost in the contem¬ 
plation of her absent lord that she did not observe Durvasa 
who had come to the forest abode on a visit, and as a conse¬ 
quence she had to receive the curse of the irate rishi. Muc* 
of what is presented passes unnoticed. All observation is 

^ Cnimbley 

t G. H. Joyce: Frinciples dt Logic, p. 311. 
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selective. We often see what we expect to see. '^An officer 
who superintended the exhuming of a coffin rendered necessary 
through a suspicion of crime, declared that he already experi¬ 
enced the odour of decomposition, though it was afterwards 
discovered that the coffin was empty.”"^ “The offiy things/^ 
says William James, “which we commonly see are those which 
we preperceive.’' 

What we choose to observe depends on the purpose we 
have in mind. It is theory that guides the selection in obser¬ 
vation. We do not approach facts with an empty mind. The 
militarist sees the details of strategy, the relative strength of 
armies, the modes of weapons used, etc., in a war. The paci¬ 
fist sees the waste and inhumanities, the quantity of blood 
spilt and the number of lives lost in the war> Without know¬ 
ledge and insight, observation would be a dull affair. “The 
true ^seer,’ indeed, is the rarest of all discoverers,” writes Mac¬ 
kenzie, “but the true seer is one who brings to his observation 
more than he finds in it. The drudgery of the patient inter- 
Togator of nature is made divine only vfhen it is inspired by 
ideas which are not objects of observation, "f A good obser¬ 
ver, then, must be a good theoriser. 

But are we not arguing in a circle? We have to observe 
facts in order to discover a theory. Now we seem to say that 
we cannot observe without a theory, “We observe as a means 
to a theory, but unless the theory is there already we do not 
know what to observe.”^ The solution to this paradox is not 
difficult to find. The knowledge or theory at the commence¬ 
ment of observation is general. We search for relevant facts 
in the light of this knowledge. The facts observed again sug¬ 
gest a theory that is more specific. This theory in turn serves 
to narrow our attention further, and leads to a still more speci¬ 
fic theory. Thus the adventure of knowledge consists in pro¬ 
gressive realisation of intelligibility. What we call facts are 
themselves the results of a great deal of theorising. At no 
stage in observation can we dispense with theory. 

There is, however, one danger against which an observer 
should guard himself. That is, he must not allow his theory 

* SuUy: Illusions, p. 88. 
t introduction to Social FMlosopIiy, p. 13- 
tBlandshard: Nature of Thought, Vol. n, p. 86. 
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to tyrannise over the facts. Prejudice and bias cling so close 
and fast that it is hard to get rid of them. Each person has 
his own pet notions which he hugs with all his heart. ^‘It is 
not easy”, says Jevons, ‘Ho find persons who can, with perfect 
fairness, register facts both for and against their own particular 
views.” A good observer must have in him something of the 
spirit of renunciation. He must be prepared to renounce his 
theory if he finds facts contradictory thereto. And he must 
also observe all relevant facts whether they be favourable or 
unfavourable to his theory. Opinions and beliefs must be 
secondary to the scientist. He should love truth more than 
anything else, 
ill. Errors of Observation 

Observation becomes erroneous if due to some bias or pre¬ 
judice relevant facts are overlooked or if wrong interpretations 
are put upon the observed facts. Thus “a fallacy of mis-ob- 
servation may be either negative or positive; either Non-ob¬ 
servation or Mal-observation. It is non-observation, when all 
the error consists in overlooking, or neglecting facts or parti¬ 
culars which ought to have been observed. It is mal-observa¬ 
tion, w-hen something is not simply unseen, but seen wrong; 
when the fact or phenomenon, instead of being recognised for 
what it is in reality, is mistaken for something else.”''^ 

(1) Non-observation: This is a negative fallacy con¬ 
sisting in the omission to observe relevant facts. On account 
of bias or pre-conceived notions, one may fail to observe the 
right things and as a result arrive at a wrong conchision. The 
belief in the prophetic nature of the dreams of the early morn¬ 
ing, and the superstition about the unlucky nature of number 
thirteen are cases of generalisations based on non-observation. 
The story is told of a priest who in Pagan times took an un¬ 
believer into a temple and show^ed him a picture of all the per¬ 
sons who had been saved from shipwreck after paying their 
vows. The sceptic pertinently asked the priest: ‘Ay, but 
where are they painted that were drowned after their vows?' 
Doubtless there were cases of sailors finding a watery grave 
even after professing their faith in the gods. But it‘was not 
to the purpose of the priest to cite them or commemorate them 
in the picture. As Bacon says, “Men mark when they hit, 

^ Min*. Logic, Bk. v, ch. iv, sec. 1. 
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and never mark when they miss.” Brand Blandshard gives a 
few more examples of non-observation ‘^There are those who 
believe that socialists generally are tub-thumping psychopaths; 
others who believe that Englishmen generally omit their h% 
and lack humour; others who think that all Jews are of dark 
hair and complexion; others who are convinced that honesty 
is the best policy, in the sense that it is always the most likely 
way to advance one’s material interests; others who believe 
that the good are invariably happy and the wicked unhappy, 
that haste ahvays makes waste, and that every thing worth 
doing is worth doing well. Those who accept such generalisa¬ 
tions need the warning of another and similar sa3dng: ail that 
glitters is not gold. There is no logical path from 'some’ to 
'air. A little observation "would overthrow an^’- of these say¬ 
ings, and if, in some minds, the}^ have become established, it 
is pretty certainly not because the negative instances have 
offered no corrective, but because the corrective has been 
Ignored or forgotten.”* 

(2) Mal-observation. This is an error of commission, 
which consists in observing the wrong things or in interpreting 
the observed facts in the wrong way. Mistaking the rope for 
snake, the shell for silver, and the post for man are cases of 
mal-o!3servation. The error in each of these instances lies in 
failure to interpret correctly what is observed. Here again it 
is prejudice or wrong tlieor}* that is responsible for the fallacy. 
The generalit}" of mankind either fails to observe the right 
things or observes in the wrong way. The master-mind, on 
the contrary, chooses the right things and arrives at the right 
conclusions^ ks William James says, "The genius is simply 
he to whom, when he opens his eyes upon the world, the 
'right’ characters are the prominent ones. The fool is he who, 
with the same purposes as the genius, infallibly gets 
his attention tangled amid the accidents.”t 
iv. Esperinieint 

A distinction is sometimes made between observation and 
experiment. Observation it is said, is passive experience, 
while experiment is active experience. This mode of describ¬ 
ing the distinction is rather misleading. Observation, as we 

^ The Nature of Thought, Vol. II, p. 91. 

t Psychology, II, p. 336. 
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Geisher, and may thus so vary the points of observation as to 
render our procedure experimental. We are wholly unable 
either to produce or prevent earth-currents of electricity^ but 
when we construct long lines of telegraph, we gather such 
strong currents during periods of disturbance as to render 
them capable of easy observation.” In these natural experi¬ 
ments, the scientist has a greater facility for studying pheno¬ 
mena than when he is thrown upon simple observation. Still 
he has no complete command over facts—the command which 
he has by right in experiment. In natural experiment as in 
ordinary observation he has to wait on nature, 
vi. Relative Merits of Observation and Experiment 

It is claimed, not vrithout some justification, that mate¬ 
rial progress has been made possible because of the experi¬ 
mental sciences. Physics and Chemistry which are the ex¬ 
perimental sciences par excellence share between them the 
honour of having contributed most to this progress. Psycho¬ 
logy, which was till the other day a mental science making use 
of the introspective method of looking within, is now fast be¬ 
coming an experimental science. It is no doubt true that 
where it is possible and legitimate, experiment has a great 
value. The chief advantages of experiment are these: (1) If 
one experiment proves unsuccessful, we can repeat the experi¬ 
ment as often as we like till the correct results are got. This 
is not possible where we have to depend on simple observation. 
If we want to observe a comet, for instance, v;e cannot pro¬ 
duce one. We must wait till a comet occurs; and it may 
occur only once or twice in a life time. There is no such ab¬ 
ject dependence on nature in regard to data which are experi- 
mentable. A scientist who desires to understand the proper¬ 
ties of a chemical compound, for example, can produce the 
compound as often as he likes. (2) Secondly, it is a parti¬ 
cular advantage of experiment that it enables us to isolate the 
conditions which w^e want to observe from all other circum¬ 
stances and thus contribute to the acquisition of definite and 
precise knowledge. By means of experiment, e.g., we can as¬ 
certain that it is the presence of ox>^gen in the atmospheric air 
that makes the burning of a substance like the candle possible. 
By an experimental analysis of air we can separate its consti- 
tuent gases, fill different jars with the different gases, and by^ 
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inserting a burning candle into each of the jars we can know 
that it is the oxygen-content of air that makes the burning 
possible. (3) Thirdly, in experiment we can make variations 
in the circumstances of the phenomenon under investigation 
with a view to determine the causal connection. Such varia¬ 
tions help in the process of eliminating the unessential circum¬ 
stances and determining the necessary conditions. Suppose 
we desire to know the condition which makes the audition of 
sound possible. We may increase or decrease the amount of 
air in a bell-jar, and by striking the bell each time show that 
for the audition of sound the presence of a medium like the air 
is necessary. (4) Lastly, in experiment we can afford to be 
cool and calm, unruffled and at perfect ease. As Carveth Read 
says, ^Experiment enables us to observe coolly and circum¬ 
spectly and to be precise as to Avhat happens, the time of its 
occurrence, the order of successive events, their duration, in¬ 
tensity and extent.” 

Experiment is not without limitations, and observation 
is not devoid merit. (1) First, it must be noted that there 
are several kinds of phenomena which do not admit of experi¬ 
mental study. One cannot produce an eclipse or an 
earthquake. One must wait for their occurrence and then 
observe. Thus observation is wider in its range than experi¬ 
ment. (2) Secondly, in experiment we can reason only from 
cause to effect and not vice versa. Given a cause, vre can, 
where possible, experiment and determine its effect. In simple 
observation there is not this limitation. We can reason from 
effect to cause as well as from cause to effect. (3) Finally, 
observation has to precede experiment. It is only after simple 
observation has analj^-sed the given whole of complex matter 
and selected the relevant parts or aspects of it for considera¬ 
tion that scientific experiment can begin. As we said earlier, 
experiment is not different in kind from observation. Obser¬ 
vation has to prepare the way for experiment. Experiment 
itself is only observation under control. 



CHAPTER XXII 

ENUMEEATION—STAmTICS—PROBABILiry 

i. Enumeratioji 

In Chapter XVIII we said that induction which proceeds 
by mere counting is a childish affair and added that to say* 
so was not to deny ail value to counting. Number and mea¬ 
surement have come to stay in the physical sciences. Without 
these our everyday life would be miserable and our civilisation 
impossible. “We have only to picture a race which cannot 
count or measure trying to run the Bank of England^ or 
control the milk market, or even understand the sporting 
columns of the daily press, to realise how deeply rooted num¬ 
bers are in the complex activities of the modern world. 
Precision and quantitative measurement are the guiding prin¬ 
ciples of scientific knowledge. It was the discovery of accu¬ 
rately measuring instruments that set the pace for modern 
science. The movement for quantitative calculation began 
in the physical sciences. But it has now entered even the 
province of psychology, the study of mental life. Thus the 
man of affairs and the man of science depend alike for a good 
part of theif knowledge on number and measurement. “The 
desire for precision, in fact, leads investigators of all kinds, 
from the atomic physicist to the business man, to express the 
facts about that part of the universe which interests him in 
a quantitative way. Numerical data have come into being 
not only in the laboratory and the study, but in the counting 
house, the sales department, the Board Room and the legisla¬ 
tive assembly. It is difficult to see how our society could 
be organised without them.^f 

Organisation of facts is essential for ordered existence 
and systematic knowledge. Counting, when it is not blind, 
effects such organisation. The welter of facts assumes some 
order when we begin to count. When we group things of 
the same kind together and note their number, we employ also 

G. Udny Yule and M. G. Kendall: Introductloji to the Theory 
of Statistics, p. 1. 

t Ibid, p. 1. Lord Kelvin says that one’s knowledge of science 
begins when he can measure what he is speaking about and 
express it in number. 
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plienomena from the results obtained by the analysis of an 
enumeration or collection of estimates. Secrist holds statis¬ 
tics to be a method involving the collecting, sorting, classify¬ 
ing, tabulating, summarising, and comparing enumerated facts 
for the purpose of describing or explaining phenomena with 
which the enumerations deal. From these definitions it will 
be clear that the name ^Statistics’ is applied both to the 
method and the results obtained by the method. As a method 
or methods, statistics mean counting and classifying pheno¬ 
mena according to certain definite principles with a view to 
describe or explain them. It is by statistics that we knoWy 
for instance, that one man in every five is an Indian, or that 
^the ordinary peasant in our country with a wife and three 
children has to live along with his family on Rs. 27 a month 
—just under a rupee a day.'"^ Especially in trying to solve 
problems in sociology, education, economics, psychology, bio¬ 
logy and astronomy, we have the utmost need of statistical 
methods. Of late these methods have begun to play an 
important role even in physical theory. 

Statistical methods are applied in cases where the subject 
■of investigation is complex and where the governing law is 
not apparent. Statistics are required mainly for resolving the 
complexity of phenomena. If the things that are to be ob¬ 
served are too simple or too few, they will not need statistical 
treatment. It is only where facts are unwieldy and bewilder¬ 
ing at the first sight that there is any necessity to classify 
them and arrange them. Classification and arrangement imply 
certain standards or units. If the complex material is not 
resolvable into simpler classes or in terms of certain units of 
measure; then, statistical treatment would be impossible. So 
the first characteristic of the class of facts to which statistics 
are applied is that they be complex and at the same time 
capable of measurement in terms of units or standards. The 
second condition for the application of statistics is that the 
law governing the facts is of such a nature that it is not 
directly known. The numeration of particular objects and 
events becomes interesting only when we are not able to 
reduce them to rules and laws. If, for instance, we had the 
knowledge of the law governing the number of deaths in a 

* Minoo Masani: Our India, p. 28. 
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community^ we would not take the trouble o£ registering the^ 
individual cases of death for the purpose of determining the 
death-rate. ‘^There was some interest in counting how many 
eclipses of the moon and sun took place year by year, so 
long as they occurred unexpectedly and inexplicably; since 
the rule has been found according to which they occur, and 
can be calculated for centuries past and to come, that interest 
has vanished. But we still count how many thunderstorms 
and hail-storms occur at a given place, or within a given dis¬ 
trict, how many persons die, and how many bushels of fruit 
a given area produces, because we are not in a position to 
calculate these events from their conditions.’^* 

Dr. Boyce Gibson gives an example to illustrate the 
value of statistics. He compares the fauna and flora of the 
mainland with those of (1) islands which have long been 
separated from the mainland by great distances of sea, and 
(2) islands which have only recently been separated from the 
mainland. As a result of statistics it is found that in class 
(1) islands there are many species of animals and plants 
which are not found in the mainland, whereas in class (2) 
islands there is not much variation. The statistics thus bear 
out Darwin when he says: ^Wherever there is evidence of 
land-areas having been for a long time separted from other 
land-areas, there we meet with a more or less extraordinar}" 
profusion of unique or peculiar species, often running up into 
unique genera;.there is everywhere a constant corre¬ 

lation between the degree of the peculiarity on the part of the 
fauna and flora and the time during which they have been 
isolated.” 

Statistics are useful in several ways: (1) In the first 
place, the facts under investigation are presented in a neat 
and tid}^ manner, with their complexities removed and tangles 
broken. The census reports, e.g., give us details regarding a 
particular group or population which otherwise it will be 
impossible to gather. (2) Secondly, statistics furnish a basis 
for predicting the probable course of events in the future. 
Most of our programmes and plans are based on the statistics 
of previous events. The Government of a country is able to 
present a budget every year on the strength of the knowledge 

’“Sigwart: Logic, VoL 11, p. 483. 
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it has of the revenue and expenditure of the preceding years, 
making provision, of course, for contingencies. (5) Thirdly, 
statistics often enable us to detect relations between pheno¬ 
mena, which would not have been observed otherwise. They 
reveal quantitative correspondences between two sets of facts, 
and thereby suggest some law of connection between 
the two. For instance, statistical records will make us realise 
the connection that there is between famine and epidemics on 
the one hand and the population strength on the other. 

1876, when famine, with its companion, cholera, was already 
bt^ginning to be felt, the births registered in Madras num¬ 
bered 632,113, and the deaths 618,381. In 1877 the year 
ol famine, the births fell to 477,447, while the deaths rose to 
1,556,312. In 1878 the results of the famine showed them¬ 
selves by a still further reduction of the births to 348,346, and 
by the still higher number of 810,921 deaths. In 1879 the 
births recovered to 476,307, still below the average, and the 
deaths diminished to 548,158. These figures are only appro¬ 
ximate, but they serve to show how long the results of famine 
are to be ,traced in the vital statistics of a people.’^^ India 
experienced in 1876 the most widespread and prolonged 
famine. The statistics of births and deaths in Madras taken 
during those years show how greatly famine affects the vitality 
of a people. 

There is another use of statistics which we can refer to 
only in brief. Statistics are employed for determining the 
average of a large number of instances of a particular kind, 
e.g., the average rainfall of an area, the average height of a 
group of men, etc. 

There are several sorts of average, (a) The commonest 
of these is called the mean or arithmetic average. In popular 
usage the mean is called “the average.^’ It is obtained by 
dividing the total of the given numbers by the number of the 
individuals of which or of whom account is taken. Let us 
work out the arithmetic average of the marks secured by a 

* W. W. Hunter: The ladmn Empire. 

13 
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dozen students in a class:— 


A 

90% 

G 

45 .'4 

B 

84% 

H 

45% 

C 

80% 

1 

45% 

D 

72% 

J 

42% 

E 

60% 

K 

32% 

F 

59% 

L 

30% 


The mean is to be found by adding together the marks of the 
several students and dividing the total by their number, viz., 
twelve. The total is 684; therefore, the arithmetic average 
or mean is 684~-12=57%. The average, it should be 
noted, affords us an index as to the nature of the class as a 
whole; it does not tell us anything about any individual of 
the class. In this case, e.g,, 57% is the average; but it is the 
mark obtained by none of the students. 

In some cases the arithmetic average might give quite a 
misleading description of the whole. Suppose a class consists 
of students a few of whom are very brilliant and the rest very 
backward, then the arithmetic average of the marks obtained 
by them might not properly represent the character of the 
class as a whole. In order to correct or supplement the con¬ 
ception as to the nature of the group given by the arithmetic 
average, certain other conceptions are used, e.g., median and 
mode, 

(b) The median is the condition of the individual at the 
middle, when the group is arranged either in the progressive 
or in the regressive order. It is the middle quantity in a scale 
having as many quantities above as there are quantities below 
it. If the group or series consists of an even number of quanti¬ 
ties, then the median is got by striking the arithmetic average of 
the middle two terms. Thus the median mark in the case of 
the dozen students is the arithmetic average of the two middle 
quantities, 59 and 45, i.e,, 52%, 

(c) The mode is the condition which is repeated most 
often in the group examined. It is the most likely case. In 
the list of marks given above the percentage which repeats 
itself most often is 45 which occurs three times. So 45% is 
the mode. 

(d) In some cases the various items may not be all on 
a par; one item may be more important than Another: For 
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‘instance, if the average price of different kinds of articles is 
to be known, there is no use of treating these as having equ^ 
value, and dividing the total price by the number of the kiniis 
.of articles. So what the economist does is to give ^%eights” 
to the different articles in proportion to their importance and 
to divide the total price by the sum of the freights. This is 
called the weighted average. 

(e) The geometric average is that quantity which nmy be 
substituted for each one of the several quantities of a multipli¬ 
cation and gives, when multiplied, the same product as the 
quantities for which it is substituted. Thus 8 is the geo¬ 
metric average of 4 and 16, since 8XS=64 and 4X16=64. 
The rule for finding the geometric average is to multiply the 
.terms together and take the root of the product corresponding 
to the number of terms. The geometric average of two num¬ 
bers is the square root of their product; of three numbers the 
cube root of their product; and so on. 

Statistics are thus important for analysing facts and for 
interpreting them. They give us various sorts of avera^ 
which help us in understanding the nature of groups or classes 
of phenonfena. Though the statistical average do not give us 
fixed laws of rigid constancies, they serve as approximations 
to laws. For instance, we learn through statistics that “there 
is an annual tax (of human beings) which we pay with fright¬ 
ful regularity to the prisons, convict settlements, and scaf¬ 
folds.’’* And as Welton says, “It is well known that the 
number of persons who commit certain crimes, who are born, 
or who die, in the course of a year bears a remarkably uniform 
proportion to the total number of the inhabitants of any given 
country; there is, as we say, a pretty constant average pre¬ 
served in many of the phenomena of social life.” Wo do not 
know what conditions are responsible for the uniformities;, 
statistics cannot reveal the nature of those conditions. Nor 
can statistics tell us anything definite about the individual 
cases. Though w^e may be fairly accurate in our predictions 
about the proportion of births to deaths in a particular loca¬ 
lity on the basis of past averages, it will not be possible .for us 
to say who will be born or who will die. As regards a great 

* Qnetelet: l^steme Soeiale; quoted by P, Coffey: Science of 
"Logic, VoL 11, p. 289. 



im 


LOGIC 


^Ktmt of natural and social phenomena oin: knowledge ha% 
necessarily to be probable, as there is an element of ^‘uncer¬ 
tainty’And it is here that statistical methods help us in 
making our knowledge" as dependable and accurate as possible, 
iii. Probability and the Calculation of Chances 

The region of certitude in knowledge is very limited. 
Regarding many things in life and in nature we are ruled by 
protebility rather than certainty. If we insist on demonstra¬ 
tion at every step and in every case, then we should despair 
of living and knowing. As Locke saysi “Her that in the 
ordinary affairs of life would admit of nothing but direct plain 
demonstration would be sure of nothing in this world but of 
perishing quickly.’’=^ Though there is in man the thirst for 
certainty, he has often to be content with a* high degree of 
probability which amounts to practical certitude. “The far¬ 
mer sows his fields, the manufacturer erects his machinery, the 
merchant opens his business, the soldier goes to battle, young 
people marry, and statesmen legislate. Under the Influence of 
what determining motives? What has the future to offer 
tliem? Hope of success; probabilities Hence it has been 
aptly said that probability is the guide of life. The moment 
we reflect on the enormous range of phenomena of which we 
have neither complete knowledge nor total ignorance, the im- 
poitance of probability will be evident. The region of pro- 
bafcillty lies between the two extremes of intellectual life— 
perfect certitude and absolute ignorance. 

Many things happen around us, and we do not know how 
or why. We cannot say when or where or in what circum¬ 
stances they will recur, because we have no scientific know¬ 
ledge of them. In such cases we have simply to go by the* 
probabilities or chances of their occurrence. By ‘probability^ 
‘^chance^, it should be noted, we do not mean absence of 
causality. When we say that an event is probable or that it 
Is a ‘chance^ occurrence, we do not intend to urge that it is 
tiacaiised. Our faith in the uniformity of nature will not allow 
tis to think that anything is uncaused. Nothing is causal in 
the sense of being causeless.| “There is no doubt in lightning 
* Essay Concerning Human Understanding, IV, xi, 10. 
fP. Coffey: Science ol Logic, VoL II, p. 2 ^ 

$Md, p. 269. 
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as to the point it shall strike; in the greatest storm there is 
nothing capricious; not a grain of sand lies upon the beach 
•infinite knowledge would account for its lying there; and tie 
course of every falling leaf is guided by the same principle of 
mechanics .as rule the motions of the heavenly bodies.”"^ 
'"^Chance/ then cannot stand for chaos in nature. When we 
regard anything as a chance occurrence, we only mean that 
we are ignorant of its conditions, and not that it has no came. 
Chance is not the denial of causality; it is a name for our 
Ignorance. 

In the absence of certain knowledge about a phenomenom, 
we calculate, where possible, its probability. The estimatlom 
<of probability is made by assessing the chances for and against 
the occurrence of the phenomenon. If a coin is tossed, the 
probability of its turning head is because the chances are 
equally balanced as between its head and tail. 

The calculus of chances is not applicable to all data of 
four experience. There are certain conditions which alone 
make the application of the calculus possible. In the first 
place, we should have a knowledge of the definite number of 
alternative ways in one or other of which the phenomenon 
must happen. In the case of tossing the coin, for example, 
we know that there are only two ways of its falling. The coin 
must turn up either head or tail. The second condition for 
.applying the calculus is that, while we know the definite num¬ 
ber of alternative ways in which the phenomenon may happen, 
we should have no assurance as to in which of these ways it 
will happen. If it is possible to know that at the next throw 
the coin will lie with its head up, there is no need to calculate 
the probabilities; for the head turning up will then be a cer¬ 
tainty. Thirdly, the data whose probability is calculated 
must conform to the same set of conditions throughout. H 
the influences that bring them about change in the midifle, 
then all our calculations would be upset. In throwing dice, 
for instance, we know that the die should fall on one of its six 
faces, and so we calculate that the chance of its falling on any 
particular face is 1|6. But if the die is ^loaded/’ the noriB^ 
conditions are not present and the chances become unequ^^t 
making our calculation of probability impossible. 

^ Jevons: Principles oi Science, VoL I, p. 225. 
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In mathematics rules are given for the calculation of 
chances. It is needless for ns to go into the details; for in 
logic we are interested mainly in the theory of probability an^ 
the basis for its calculation. The rule for estimating the pro¬ 
bability of a simple event will be evident from the examples 
we have already given. The probability is “expressed by a 
fraction whose numerator is the number of favourable alterna¬ 
tives and denominator the total number of alternatives.”* 
In the case of tossing the coin, the probability of the coin turn¬ 
ing up head is 4, because the favourable alternative is one 
and the total number of alternatives are two. In a single 
throw of the dice the chance of a die turning up the six is 1/6, 
because the favourable alternative is one out of six total pos¬ 
sibilities. “As there are fifty-two cards in a pack, but each 
particular value or number is present in four different ways^ 
the probability in favour of drawing some particular value will 
be 4/52, and the prabability against it is 48/52, as there are 
four chances in favour of any particular value and forty-eight, 
against.’’t If in an urn there are 11 black and 39 white 
balls, the chance of taking a black ball is 11/50, while the 
probability of drawing a white ball is 39/50. 

The examples we have given above are of simple events. 
If the principle of calculating their probabilities has been un¬ 
derstood, it will not be difficult to calculate the chances of 
compound events. Thus if we throw three dice, the proba¬ 
bility that all of them will show sixes is 

1 1 1 ^_ 1 
6 ^ 6 ^ 6 “ 216 

The calculus of probability, it should be bc3rrne in mind, 
do^ not apply to every or even to any individual case. I 
may spin a coin, say, 40 times without its turning up head 
even once. All that the calculation of chances means is that 
if coins are tossed an infinite number of times, Treads^ will 
turn up just as often as ^tails.’ 

The results of the calculation of chances may appear to^ 
be vague; but they are not without their use. The life insur- 
atom companies, for example, are run on the principle Vhat 

^P. Coffey: Sdmce of Vol. II, p. 276. 

tllbii, p. 276. 
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has happened in the past m a large number of cases will hap¬ 
pen iri the future.’ Their business is conducted on the as¬ 
sumption that there will be an approximately constant death- 
rate. By examining a large number of cases, and taking into 
account all relevant factors, the probable number of deaths 
every year in each age-group are calculated and the rates of 
premium are fixed. Like statistical analysis, the calculus of 
chances plays an important part in everyday life. 

CHAPTER XXIII 
ANALOGY 

i Introdiiction. 

We saw in the last chapter how enumeration can help in 
the organisation of our experience by suggesting probable 
causal connections. This it is able to do because in counting 
we also classify and analyse. There is a method, however, 
which, while not depending on enumeration, suggests causal 
connections on the basis of resemblance: In the present 
chapter we shall explain this method which is called ^analogy^ 
in inductive logic, 
ii. Reasoning by Analogy 

Originally the term ^analogy’ was used in the sense of 
identity of relation. Four entities were said to be analogous 
when the relation of the first to the second was the same as 
the relation of the third to the fourth. Thus 2 and 4, 3 and 
6 are analogous; and we can infer that because 4 is twice 2, 
6 is twice 3. The reasoning may be stated in the formula 
a: b :: c:d. In this sense Walogy^ meant equality of 
quantitative relations or ratios.* Subsequently the term was 
applied to qualitative relationships also. One might argue, 
for instance, that because the relation of a colony to its mother 
country is the same as that of a child to its parent, the duties 
of the colony'are the same as those of the child. But the 
difference between the two uses of the term ^analogy^ will be 
evident. Analogy in mathematics is what is usually called 
proportion; and reasoning based thereon is necessary. Strict¬ 
ly speaking it is a case of deductive or demonstrative reason¬ 
ing. When we go beyond the realm of abtract mathematical 
relations and compare sets of terms which are not purely 
* Aristotle employed the term ‘analogia’ in this sense. 
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quantitative in their relationships, we find ourselves on uncer¬ 
tain grounds. It is only a figure of speech to say, e,g., that 
a colony is a child of the mother country. It does not follow 
from this that the duties of the colony should be the same as 
those of the child. Alexis de Tocqueville said of colonies, that 
they were like fruit which drops off from the tree when it is 
ripe."^ This analogy would suggest a conclusion which is quite 
the opposite of the former one. Such analogies are not only 
inconclusive but oftentimes misleading. 

In inductive logic ^analogy’ stands not for identity of re¬ 
lations, but for a method of reasoning whereby from partial 
resemblance of two things to each other we infer a more com¬ 
plete resemblance. Mill states the principle of analogical 
reasoning thus: ^Two things resemble each other in one or 
more respects; a certain proposition is true of the one, there¬ 
fore. it is true of the other. E.g., the present war which 
began in 1939 resembles the war of 1914-18 in that it is a 
world war; the last Great War was followed by a period of 
economic depression; therefore, we have reason to believe 
that humanity will pass through a long spell of depression 
after the present war terminates. This is reasoning by analogy. 
At this stage we are not aware, for certain, of the causal con¬ 
nection between a great war and economic depression. Had 
we this knowledge, we need not compare the present war with 
the war of 1914-18; we may make a universal and uncondi¬ 
tional statement that any world war should be followed by 
economic depression. In the absence of such a knowledge, 
we guess a causal connection on the ground of similarity. The 
two wars resemble each other in several respects. A further 
point is observed in the case of the war 1914-18, viz,, that it 
led to economic depression. Therefore, we expect that even 
the present war will lead to such a disastrous consequence, 
the presumption being that probably war and depression are 
related by way of cause and effect. Thus analogy is a dis¬ 
tinct form of inference. It “supposes that two things, from 
re^mbling in a number of points, may resemble in some other 
point, which other point is not known to be connected with 
the agreeing points by a law of causation or of co-existence.’^ 

^ Joseph: An Introduction to logic, p. 

t MM: Logic, Bk. m ch. xx, sefc. 2. 
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The reasoning by analogy may be expressed symbolically 
in the following form: 

Si resembles S 2 in certain respects M. 

Si exhibits the character P. 

Therefore, S 2 will exhibit the character P also. 

:Si and So are the two things resembling each other in being 

P is found in Si. Hence we argue that it may be found 
in S 2 also. That is, partial identity of content is made a 
ground for inferring further identity of content. 

A classic example of analogical reasoning is the argument 
from the habitability of the earth to that of Mars. The two 
planets resemble each other in several respects. They revolve 
round the sun, borrow all their light from the sun, turn round 
on their axes, possess similar land and sea areas, etc. The 
earth is known to be characterised by another feature, 
habitability. Therefore, we infer that Mars too may be 
inhabited. 

It might be noted from what we have said about analc^ 
so far that the conclusions we arrive at through this kind of 
reasoning are only probable and never certain. The results 
which analogical reasoning yields are not conclusive. They 
.are more or less probabi 

The degree of probability is to be measured, according 
to Mill, by “the extent of ascertained resemblance, compared 
first with the amount of ascertained difference and next with 
the extent of unexplored region of unascertained properties.” 
Mill explains the implications of this statement as follows: 
“Where the resemblance is very great, the ascertained diffe¬ 
rence very small, and our knowledge of the subject-matter 
tolerably extensive, the argument from analogy may approach 
in strength very near to a valid induction. If, after much 
observation of B, we find that it agrees with A in nine out 
of ten of its known properties, we may conclude with a pro¬ 
bability of nine to one, that it will possess any given derivative 
property of A.”* 

Mill is wrong in this view of Ms. Mere number cannot 
be a reliable guide in any kind of inference. The logical value 
of analogical reasoning does not depend on the number of 
resemblances. Two boys, let us say, resemble in many 

^ Mill: logic, Bk. Ill, ch. xx, sec, 3. 
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was known to Aristotle. But he 'Called it by a different name^ 

argument from example. We are said to argue from 
example w^hen we infer from one phenomenon to another simi¬ 
lar to it bringing the one under the same universal to* 
which the other is knowm to belong.” The example which 
Aristotle gives is this: “The wrar between the Thebans and 
Phocians v/as a w^ar between neighbours^ and was an evil; 
therefore wmr between the Thebans and Athenians, being a 
war betw'een neighbours, will also be an evil.” The principle 
of such arguments is described by Aristotle as “proving the 
major term of the middle by a term resembling the minor.” 
Here in the above example, ^eviP is the major term; and it is 
pro^’en of the middle term Var between neighbours^ on the 
ground of the term Var between Thebans and Phocians^ 
which is similar to or resembles the minor term ‘war between 
Thebans and Athenians.’ It will be easily seen that the prin¬ 
ciple of the argument from example is the same as that of 
the reasoning by analogy. The two wars, the one between 
Thebans and Phocians and the other between Thebans and 
Athenians, resemble each other in being wars between neigh-* 
hours. A further feature is observed about the war between 
Thebans and Phocians, mz., that it was an evil. The same 
may be predicated of the other war. We add another example 
given by Aristotle Pisistratus of Athens asked for a body¬ 
guard, and made himself tyrant. Dionysius of Syracuse asked 
the people for a bodyguard. Therefore, one might infer, 
Dionysius had the intention of becoming a tyrant, 
iv. Analogy and Simple Enumeration 

Analogy resembles simple enumeration in being incon¬ 
clusive. The results obtained through either are only probable, 
and stand in need of proof. Both the analogy and simple 
enumeration “stick in the particular instances.” In the latter 
we find a character repeated in a few instances of a kind, and 
jump to the belief that the character might be present in all 
the instances. In the former, we observe, some resemblance' 
between two particulars and conclude that the resemblance' 
might be deeper, that a fresh feature noticed in the one might 
be present in the other also. 

Though analogy and simple enumeration agree in certain* 
respects, the two are not on the same level. Analc^ is more' 
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,;scientific in character than the method of simple counting 
because it carries the process of analysis farther still. By 
means of enumeration we may gues that there is some con¬ 
nection between; say, and y, and that is all. But in analo¬ 
gical reasoning we very often get to know the nature of the 
connection and the basis thereof. As we have already pointed 
out; in analogy, we do not count instances, as we do in enume- 
rative induction, but we weigh properties. Unlike enumera¬ 
tion, analogical reasoning proceeds by analysis of content. 
Hence it marks a higher stage in the inductive process and 
is of greater value than simple counting. 

V. Value of Analogy.. 

Analogy is of supreme value in scientific discovery. Many 
■ of the important laws in science were first suggested by ana¬ 
logy. ^ Newton formulated the law of gravitation because of 
the similarity he perceived between the falling of an apple 
and the falling of the moon. Darwin observed the competi¬ 
tive spirit that animated the industrial world; and this sug¬ 
gested to him that in the animal world evolution takes place 
through natural selection. These are cases of happy guesses. 
But analogy is not always the source of sound hypothesis. 
We know of several analogies that were tried and discarded 
by scientists in the past because their suggestions turned out 
to be false. The false suggestions and wrong hypotheses, 
however, are not without value; for they afford clues for 
advance and open up avenues for further search. 

Thus analogical reasoning has a primary place in the 
logic of discovery. 'Discovery,' says Jevons, 'is most fre¬ 
quently accomplished by following up hints received from 
analogy. The task of the scientist, it is true, does not stop 
with discovery.'* The hypothesis suggested must be proved. 
The results of analogical reasoning, as we have seen, are only 
probable. They stand in need of verification and proof. An 
inquirer who thinks that he has come to his journey's end 
^th the suggestion of a h 5 pothesis through analogical reason- 

does not know his business. Analogy, as Mill remarks, 
IS a mere guide-post, pointing out the direction in which more 
vigorous investigations should be prosecuted." "It is in this 
last respect," adds MiU, "that considerations of analogy have 

* Logic, Bk, to, db. sec.- 3. ' 
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the highest scientific value. The cases in which analogical 
evidence affords in itself any very high degree of probaMlity 
are, as we have observed, only those in which the resemblance 
is very close and extensive but there is no analogy, however 
faint, which may not be of the utmost value in suggesting 
experiments or observations that may lead to more positive 
conclusions.’’ 


CHAPTER XXIV 
MILL’S METHODS 

I. Introduction. 

In the sciences certain methods are employed for discov¬ 
ering causal connections. The scientific investigator may not 
know the nature of these methods. Nevertheless he employs 
them in his laboratory. Even in ordinary thinking, which 
differs from scientific thinking only in degree, these methods 
are used. As the aim of inductive logic is to understand the 
ways of establishing universal laws that govern all phenomena, 
and as causal connections are the most widespread expressions 
of these universal laws it is a matter of utmost relevance that 
we should study the methods of causal investigation. 

John Stuart Mill formulated these methods. Prior to him 
Lord Bacon and Sir John Herschel had attempted logical 
analyses of scientific procedure. But it was Mill that set forth 
clearly the principles involved in the methods, giving them 
each a canon, though his treatment is somewhat artificial and 
in certain ways defective. These defects we shall point out la¬ 
ter on, after explaining first Mills formulation of the methods. 

Mill, in his System of Logic, speaks of four methods of 
experimental inquiry. Actually, however, he explains five 
methods. They are, the Method of Agreement, the Method 
of Difference, the Joint Method of Agreement and Difference, 
the Method of Concomitant Variations, and the Method of 
Residues. Mill calls them experimental methods. But even, 
according to him the first is purely an observational method; 
and the others too are applicable in investigations where 
experiments are impossible, 
ii. Analysis and Mhninatlcm 

Mill’s Methods (we shall call them so hereafter) are 
methods of discovering causes of effects and effects of causes.. 
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do not satisfy the conditions of being the cause, and thereby 
exhibit the true cause. We have already studied the features 
that characterise causal relations. The cause of a pheno¬ 
menon is its invariable and unconditional antecedent. In its 
.presence, the phenomenon should occur and in its absence it 
should not. If any circumstance is not so related to the pheno¬ 
menon whose cause we seek, then we should eliminate it as 
not being its cause. The grounds on which we may eliminate 
^re the following:^ 

(1) That is not the cause of a phenomenon in the 

absence of which the phenomenon occurs. 

(2) That is not the cause of a phenomenon in the pre¬ 

sence of which the phenomenon fails to occur. 

(3) That is not the cause of a phenomenon which vari^ 

when it is constant, or is constant when it varies, 

or varies in no proportionate manner with it. 

(4) That is not the cause of a phenomenon which is 

known to be the cause of another pbenamenon. 

These principles or rules of elimination are but negative 
ways of stating the conditions of causal relation. A cause 
.and its effect must be co-present and co-absent; and any 
change that occurs in the one must be reflected in the other. 
Since from the scientific standpoint there can be only one 
cause for one effect, the cause of one phenomenon cannot be 
the cause of a different phenomenon. From these conditions 
we can easily see that nothing can be the cause of a phenome¬ 
non, say P, which is absent when P is present, or is present 
when P is abent, or between whose changes and those of P 
there is no correlation, or which is the cause of another |Aeno- 
menon, say Q. 

The five methods of Mill involve the application of the 
principles of elimination. The Method of Agreement employs 
the first of the four principles. The Method of Difference 
proceeds on the basis of the second principle. The Joint Me¬ 
thod of Agreement and Difference is a combination of the first 
two Methods. The j\Iethod of Concomitant Variations makes 
use of the third principle of elimination. And the Method of 
Residues applies the last of the four rules stated above. 

^ Joseph: An fiateoincfloii to I^gic, pp. 403 and 404. 
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THE HETHOB OF AGREEBfENT 

iii. Nature of the Method 

The Method of Agreement, as its name suggests, consists 
in comparing several positive instances of the phenomenon 
under investigation and discovering its cause or effect, as the 
case may be, by seeing in what circumstance they agree. We 
know that in the presence of the cause the effect must be pre¬ 
sent, and vice versa. Let us suppose that we are in search of 
the cause of a phenomenon. Then, whenever the phenome¬ 
non occurs, its cause must have occurred. There will, 
of course, be other circumstances in the ' midst of 
which the cause is cast. But if we examine a suffi¬ 
cient number of varied instances in which the pheno¬ 
menon occurs it might be possible to see that, wnile one 
circumstance is constantly in attendance, the others are some¬ 
times present and at other times not. On the principle That 
is not the cause of a phenomenon in the absence of which the 
phenomenon occurs’, we may eliminate the inconstant circum¬ 
stances and conclude that the circumstance or factor which is 
uniformly present in all the instances is probably the cause. 
The reasoning is the same mufatis mutandis in the case of dis¬ 
covering the effect of a phenomenon. 

iv. CaMOB and Procedure 

Mill states the canon of the Method of i^greement thus: 
T/ two or more instances of the phenomenon under investiga¬ 
tion have only one circumstance in common^ the circumstance 
in which alone all the instances agree, is the cause {or effect) 
of ike given phenomcnonJ'^ In this method, what w^e do is 
this. V/e observe two or more instances in which the pheno¬ 
menon under investigation occurs. These instances should not 
all be alike: for if they were exactly the same no circumstance 
could be eliminated and consequently the cause would not be 
discovered. The positive instances should be of such a nature 
that they help us in eliminating all the circumstances except 
one, which one alone is present throughout. The procedure is 
according to the principle, as Mill explains, Svhatever circum¬ 
stance can be excluded, without prejudice to the'phenomenon,, 
or can be absent notwithstanding its presence, is not connected 
with it in the way of causation.’ And The causal circumstances 

Mill: Logic, Book IH, ch. viii, sec. 1. 
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being thus eliminated, if only one remains, that one is the 
cause which we are in search of.’ It may not be possible al¬ 
ways that we find only one common circumstance. In that 
case, adds Mill, the agreeing circumstances ^either are, or con¬ 
tain among them, the cause.’ 

Let 113 suppose that the phenomenon under investigation 
is P. In order to discover its cause by the Method of Agree¬ 
ment should examine a few instances in which P occurs and 
analyse the circumstances in each case. We may symboli¬ 
cally represent the results of analysis as follows:— 

Fi .. .. .. a, c, d 

. o, c, p, q 

I'.i .. . - .. in, n, c, r 

P 4 . X, c, y, s 

In the four positive instances of P analysed above, we find 
that only one circumstance is constant, and that is c, while 
the others are inconstant. So we conclude that c is probably 
the cause of P. 

V. Examples 

The method appears simple when the instances are repre¬ 
sented by means of symbolic letters. But actual examples it 
is difficult to find because rarely is the Method applied exclu¬ 
sively by itself- This is a remark which holds good in regard 
to all the Tour’ methods of IMill; and we shall expatiate on 
this in a later sefction of this chapter. 

As an illustration of the Method of Agreement, we shall 
take the following case, though it is rather strained. Four 
lodgers in a hotel die. They are all different in nationality, 
profession, status, culture, etc. But a few hours before their 
death, they had their food, and an analysis of the food reveals 
poison- From this we may draw the conclusion that the four 
unfortunate persons died of poison in the food, and not of any 
other circumstance, since all other circumstances vary in the 
case of the four individuals. 

In some text-books of logic the following example is given 
to illustrate the Method of Agreement. David Brewster took 
impressions of a piece of mother-of-pearl in bees-wax and re¬ 
sin, balsam, gum-arabic, lead, etc., and found the iridescent 
colours reproduced in each case. The different materials ag¬ 
reed with the mother-of-pearl after the impressions had been 
14 
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made on them only in one respect, viz., in bearing the same 
form. Hence Brewster concluded that the colours w^ere caus¬ 
ed by the form^ and not any other circumstance. The illus- 
tradon appears simple enough. But really, as Latta and Mac- 
beath point out, it may serve equally well as an example of 
the application of the method which we arc going to discuss 
next, viz., the Method of Difference. For, we not only com¬ 
pare the different materials after they have received the im¬ 
pression of the mother-of-pearl but aiso contrast the states of 
each of the substances before and after it has been impressed/ 
This only shows thatjt is extremely difficult to find an iiliis- 
tralicii of Method of Agreement by itself.^'' 
vi LiiHitatioBS of the Method 

The Method of Agreement is purely an observational me- 
Ihod; and since it takes into consideration only positive inst¬ 
ances, the results obtained through it can be only probable and 
never certain. We can say that c may be, and not must be 
the cause of P. That is, the Method of Agreement gives us 
conclusions: which are problematic and not apodeictic." It in¬ 
forms us of invariability in the sequence of two events, and 
not of their necessary connection. 

As we have shown above, it is very difficult to find cases 
where the ]\Iethod of Agreement is exclusively applied. Even 
where we have a single common circumstance, it may be that 
that circumstance is not the cause. In such a case, the method 
would mislead us and show what has nothing to do with the 
phenomenon as the sole invariable antecedent. Suppose each 
of a few^ persons is given a glass of lemonade mixed with a 
different poison, and ail of them die, it would certainly be 
wrong to conclude that they died of lemonade, the common 
factor. 

Since the iMethod of Agreement functions through a 
vague and superficial analysis of its material, its usefulness is 
very limited. Especially where we have an apparent plurality 
of causes, the method can ^deld us no result. If heat be gene- 
rsfed through combustion in one case, through friction in an¬ 
other, and through electricity in a third, how can the Method 
of Agreement go about its task here and discover the sole in¬ 
variable antecedent? And even where cases of heat generated 

* Latta and Macbeath: Elements of Logie, p. 335. 
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the former; the circumstance in which alone the two instances 
differ is the effect, or the cause, or an indispensable part of the 
cause, of the phenomenon”"^ 

Two instances are examined^ one positive and the other 
negative. These two should agree in all respects save one. 
That is, the circumstances that go with these instances should 
be the same except one. That one circumstance sshould be 
present in the positive instance and absent from the negative 
instance. Then, we may conclude that the circumstance is 
causally connected with the phenomenon. 

It is not easy to observe two instances which have every 
circumstance in common save one, unless we make' them so. 
Hence the Method of Difference requires that we have com¬ 
plete control over the circumstances. This is possible only in 
experiments. So the Method of Difference is essentially the 
method of experiment. If we start with a positive instance, we 
can create a negative instance by removing a circumstance. Or 
if we have a negative instance to start with, we can make a 
posith'e instance by introducing a circumstance. And if we 
notice that the phenomenon disappears when a circumstance 
is remdved or appears when the circumstance is introduced, we 
may say that that circumstance is causally connected with the 
phenomenon. Mellone explains the method thus: ^^When 
the addition of an agent is followed by the appearance, or its 
subtraction by the disappearance, of a certain event other ciir 
cumstances remaining the same, that agent is causally con«^ 
nected with the event.’’ 

Let us suppose that P is found in the context of Q and R, 
and is preceded by certain circumstances, c, d and e. Now 
the cause of P should be sought for among the preceding cir¬ 
cumstances. The problem is: which of the three, c, d and £ 
is the cause? That which is the cause among them must be 
such that if it is removed P disappears. Let us remove c and 
see what happens^ If on the removal of c, ¥ goes out, then; 
we may conclude that the two are causally connectedl 
AntecedenU GonsequenU 

c, d, e P, Q, R 

d, e Q, R 

/. c is the cause of P. 

♦Mill: L(^c, Bk. Ill, ch. viii, sec. 2. 
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ix» Examples 

Any experiment will serve to illustrate the j^Iethod of 
Difference: 

(1) Galileo's experiment to show that air has weight Is 
a simple illustration of the Method of Difference. We irst 
weigh a vessel emptied of air, and then filling it with air weigh 
it again. It will be noticed that the vessel when filled with air 
weighs more. This difference must be due to the greater 
quantity of air in the vessel. Hence air has weight. 

(2) What is known as the coin and feather experiment 
' is another example of the Method of Difference. If a coin 
.and a feather are allowed to fall from the same height, the coin 
reaches the ground much quicker than the feather. This is 
-due to the fact that the resistance offered by the air is greater 
in the case of the feather than in that of the coin. If no such 
resistance were present, both would reach the ground at the 
same time. This can be shown by means of an experiment. 
A coin and a feather are dropped in the receiver of an air- 
pump. The feather flutters to the bottom of the receiver after 
the coin. Then the receiver is emptied of air, and the coin and 
the feather are again dropped. This time the two reach the 
.bottom together. Therefore we have to conclude that the pre¬ 
sence of air is the cause of the difference in the rates of falling. 

The experiment may be analysed thus:— 

Instance one: A coin and a feather are dropped at the same 
time in a jar filled with air; result: they 
reach the bottom of the jar at difierent 
times. 

Instance two: A coin and a feather are dropped at the same 
time in a jar emptied of air; result: they 
reach the bottom of the jar at the same 
time. 

X. Limitations of the Method 

The Limitations of the Method of Difference are those 
which are but natural to experiment. The method can be 
pressed into service only in circumstances which are under our 
■complete control. The production of two instances agreeing 
in all respects save one implies perfect command over the cir¬ 
cumstances. Hence in the wider reaches of life where the 
observer has to be at the mercy of phenomena^ the Method of 
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Difference cannot be employed. Under good experimental 
conditions alone it will be found useful. 

The method presupposes extensive knowledge on the part 
of the experimenter. He should see that no disturbing or 
counteracting influences are present during the experiment. lit 
introducing or removing an element he should make sure that 
nothing else is brought in or taken away. He should also take 
cognisance of the time factor w^hich may cause changes with¬ 
out his knowledge. In a wmrd, the experimenter should be cir¬ 
cumspect and should see to it that nothing of material value 
passes b}' without his notice. 

Even where all precautions have been taken, the Method 
of Difference cannot give the whole and the sole cause of a 
phenomenon. For example, the method may show that a 
lighted match is the cause of explosion. But the lighted 
match is not the wEole cause; for gunpowder is required for 
the explosion. Nor is the lighted match the only or sole cause 
for producing explosion, since the same phenomenon may be 
effected by other agencies such as an electric spark. Thus, 
like th: iMethbd of Agreement, the Method of Difference toO' 
is not able to get over the difficulty presented by a plurality of 
causes. We may know’ by the method that an element or cir¬ 
cumstance is a cause of the given phenomenon but not that 
it is the only cause. 

Another limitation from which the hlethod of Difference 
suffers is this. In experiment we can reason only from cause 
ib effect and not vice versa. Hence, the method will be use¬ 
ful in determining the effects of causes. But where a cause is to 
be discovered, one must adopt the indirect method of taking a 
supposed cause and seeing whether it produces the given effect. 

THE JOINT METHOD OF AGKEEMENT AND DIFFERENCE 
xi. Nature of the Method 

If the Method of Agreement is defective because it con¬ 
siders only positive instances, the Method of Difference also 
has its limitations in so far as it takes into consideration only” 
one positive instance and one negative instance and lays down 
as a condition that the instances be the same in all circum¬ 
stances save one. It is well-nigh impossible, as we have stat-~ 
^4; ',^9 two instances which differ only in a single circum- 
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stance. To procure such instances we should either introduce 
or subtract a circumstance and note the result. This is, feasi¬ 
ble only in experiments. When we have to deal with pheno¬ 
mena which do not admit of experimentation—and they are 
far too many—the Method of Difference will be of no help 
whatsoever. And since in this method only two instances, one 
positive and the other negative, are contrasted, the result ob¬ 
tained may not be so reliable as it might be if many in each 
kind were compared. This is what is accomplished in the 
Joint Method of Agreement and Difference. 

The Joint Method effects a combination of the Methods 
of Agreement and Difference employing the principles of both, 
viz., “that is not the cause of a phenomenon in the absence of 
which the phenomenon occurs/^ and “that is not the cause of 
a phenomenon in the presence of which the phenomenon fails 
to occur.” A number of instances wherein the phenomenon 
occurs are first compared together. Those circumstances which 
are present in some of the instances and absent from others 
are eliminated. And the circumstance which is present in all 
of them is, it is suggested, the probable cause. Thus far we 
have the Method of Agreement. Next, a number of instances 
wherein the phenomenon does not occur are compared. If it 
is noticed that while the other circumstances are sometimes 
present and sometimes absent, the circumstance which was 
uniformly present in the first set of instances is absent uni¬ 
formly from these negative instances, we have corroborative 
evidence to show that our original result is probably valid. 
Here we have the principle of the Method of Difference, since 
we observe the difference between the two sets of instances, 
viz., the uniform presence of a circumstance in the positive set 
and its uniform absence from the negative set. The Joint 
Method has also been called ‘the Double Method of Agree¬ 
ment’, because it bases its conclusion on a double agreement, 
agreement in presence and agreement in absence. That is, 
the positive instances agree in having a common circumstance, 
and the negative instances agree in not having it. 
xii. Canon and Procedure 

Mill formulates the canon of the Joint Method thus: 
“// two or more instances in which the phenomenon occurs 
have only one circumstance in common, while two or more 
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instances in which it does not occur have nothing in common 
save the absence of that circumstance, the circumstance in 
which alone the two sets of instances differ is the effect, or the 
cause, or an indispensable part of the cause, of the pheno¬ 
menon 

From what we have stated already about the Joint 
IXIethod, the meaning of the canon must be clear. Let us 
suppose the phenomenon under investigation is P. We 
examine, say, four instances of P and analyse the circum¬ 
stances as follows: 

Positive instances: 

1 . . .. .. a, b, c, d 

2 e, c, f, g 

3 0 , c, r, q 

4 .. .. .. . 1 % c, d 

By comparing the four instances we find that they agree only 
in one circumstance, viz., c, and so conclude that c is nrobably 
the cause of P. 

Then we proceed to observe the negative instances, i.e., 
instances of the absence of P, and analyse the circumstances 
in each case. 

Negative instances: 

1 d, e, g 

2 S, o,r, q 

3 .. .. .. X, y, d, a 

4 . . .. .. I, m, n, o 

These instances, we notice, exclude the circumstance c which 
was uniformly present in the first set of instances. C is present 
where P is present and is absent where P is absent. There¬ 
fore, we infer, c is probably the cause of P. The negative 
instances go to strengthen the result obtained previously by 
comparing the positive instances, and so the probability of c 
being causally connected with P is increased. 

In the actual application of the Joint Method, it is im¬ 
portant to remember that both the positive and the negative 
instances should belong to the same field of inquiry. If the 
subject of inquiry lie in the department of Chemistry, for 
instance, the negative as well as the positive instances must be 
sought in the same department. There is no use of selecting 
* Mill: Logic,, Bk, HI, ch. viii, sec. 4. 
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any ^instances, in which the phenomenon does not occur.’ 
we are investigating the cause of rust, the jumping of a horse 
-over a hedge, the growth of flowers, a man falling off his bicy¬ 
cle, are ^instances in which the phenomenon does not occur’ 
but they are not very helpful to us.”* It is only where the 
positive and negative instances are from a definite and identi¬ 
cal field that we can hope to make our inquiry fruitful. The 
positive and negative instances, in a word, must be in pari 
materia. 

.xiii. Examples 

As an example of the Joint Method Mill cites Wells’s in¬ 
vestigations into the formation of dew. Wells exposed a num¬ 
ber of polished surfaces of different substances, and compared 
those on which there was an abundant deposit of dew and 
those on which there was little or no deposit. “It appears 
that the instances in which much devr is deposited, which are 
very various, agree in this, and, so jar as we are able to 
observe, in this only, that the}^ either radiate heat rapidly or 
conduct it slowly; qualities between which there is no other 
circumstance of agreement than that by virtue of either, the 
body tends to lose heat from the surface more rapidly than it 
can be restored from within. The instances, on the contrary, 
in which no dew, or but a small quantity of it, is formed, and 
•which are also extremely various, agree {as jar as we can ob¬ 
serve) in nothing except in not having the same property. We 
seem therefore to have detected the characteristic difference 
bet’ween the substances on which the dew is produced and 
those on which it is not produced.” 

Another illustration of the Joint ^Method we may find m 
the reasoning that a man suffering from insomniq would adopt 
for detecting the cause of his disease. The patient would com¬ 
pare carefully the circumstances preceding his sleepless nights 
with those preceding nights of satisfactory rest. The sleep¬ 
less nights are the positive instances. Let us suppose that 
the patient examines the circumstances preceding four such 
nights thus: 

First night: prolonged study, heavy meal, mental quiet, a 
cup of strong coffee. 

Second night: prolonged study, light meal, mental unrest, a 
cup of strong coffee. 

^ Latta and Macbeath: Elements of IiOgic, p. 336, 
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present in the positive instances and uniformly absent from 
the negative instances. This is not easy to obtain. Secondly, 
the incidence of a plurality of causes is not made impossible 
even in this method. Tn the case of sleeplessness, for instance, 
the method suggests that drinking strong coffee is the cause. 
But sleeplessness might be produced by other causes as well.' 
€,g,, mental unrest or insufficient meal: and determining the 
cause of sleeplessness we should take into account conditions 
like temperament, constitution, general habits of life, etc. The 
Joint ilethod, like the others we have studied, can suggest 
only the probable cause. The degree of probability depends 
on the nature of the analysis of circumstances. If the analysis 
is superficial, the result will be unsatisfactory. In order to 
render the analysis adequate we should make use of experi¬ 
ments where possible: and where experiments are not possible, 
methods like statistics should be employed as instruments of 
analysis. 

TBE METHOD OF CONCOMITANT VARIATIONS 
XV. Nature of the Method 

The methods we have studied so far can be helpful in 
suggesting vaguely the causal connection between two pheno¬ 
mena. But the precise quantitative relation between the two 
phenomena cannot be determined through those methods. 
The aim of science is not to stop with the suggestion of a 
causal connection but to pursue further and understand the 
quantitative correspondence between cause and effect. In 
fact, the scientist often makes such correspondences between 
phenomena, when he observes them, the grounds for conclud¬ 
ing that the phenomena so related are causally connected. If 
two things are related as cause and effect, variations in one of 
them must bring about variations in the other. Any circum¬ 
stance which is unaffected by the variations of a phenomenon 
cannot be connected with it by way of causation. ^That is not 
the cause of a phenomenon which varies when it is constant, 
or is constant when it varies, or varies in no proportionate; 
manner with it.’ This principle of elimination is applied in 
the Method of Concomitant Variations. 

Especially in cases where it is not possible to exclude a 
circumstance and thus obtain a negative instance, the Method' 
of Concomitant Variations may be applied with profit. The* 
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influence of gravitation on a body, for instance, cannot be 
eliminated. But it can be varied by moving the body from 
place to place. As Mill remarks, we cannot take away the 
earth from the pendulum, nor the pendulum from the earth, 
to ascertain whether it would continue to vibrate if the action 
' which the earth exerts upon it were withdrawn. But by vary¬ 
ing the circumstances we can show the influence of the earth 
on the oscillations of the pendulum. 

Thus the Method of Concomitant Variations can be 
employed in cases where the conditions of the I^Iethod of 
Difference are not realisable. The Method of Difference re¬ 
quires the exclusion or introduction of a circumstance. Where 
this is not possible, the circumstance in question may be 
varied, and if the variation is followed by a corresponding 
variation in the phenomenon, then we may say that the cir¬ 
cumstance and the phenomenon are causally connected. 

The Method of Concomitant Variations has a further use. 
It may be employed as an auxiliary of the Method of Differ¬ 
ence, ‘‘to give additional precision to a solution which that 
has found. When by the Method of Difference it has nrst 
been ascertained that a certain object produces a certain 
effect, the IMethod of Concomitant Variations may be use¬ 
fully called in, to determine according to what law the quan¬ 
tity or the different relations of the effect follow those of the 
cause.”* 

xvi. Canon and Procedure 

Mill states the canon of the method thus: ^Whatever 
phenomenon varies in any manner whenever another pheno¬ 
menon varies in some paj'ticular manner, is either q cause or 
an effect of that phenomenon, or is connected with it through 
some fact of causation^ 

If a variation in C is followed by a corresponding varia¬ 
tion in P, then we may say that the two aYe causally connect¬ 
ed. The concomitant variations of two phenomena cannot 
by themselves show that one of the phenomena is the cause 
and the other the effect; for the varying phenomena might be 
the co-effects of a common cause. Hence the clause in the 
*canan, ‘or is connected with it through some fact of causation.’ 

* Mill: Logic, Bk. in, ch. vii, sec, 6. 
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Tr.e method may be symbolically represented as follows: 

O, ... ... ... p, 

••• P^ 

0 , ... ... ... P, 

0 , ... .. p. 


In this series we notice P increasing proportionately with 
the increase of C; i.e.^ the variations are in the^same direction. 
But this need not be always the case. The changes may also 
be in the inverse ratio. The essential condition of the method 
is that there shall be a determinate or definite quantitative 
relation between the variations of the events. 


xvii. Examples 

That friction is a cause of heat was proved by IMr. Joude 
through the Method of Concomitant Variations. By rubbing 
one substance against another heat is seen to be produced; 
and it is observed that the greater the quantity of force 
applied the greater is the amount of heat generated. The heat 
is greater or less in proportion as the force is greater or less. 
The concomitant variations in the quantities of friction and 
heat thus show that they are causally related. 

As an example of the method Mill instances the case of 
determining the expansion or contraction of a body to be an 
effect of heat is to enlarge the dimensions of bodies; or what 
a body, but “we can modify it in quantity, we can increase 
or diminish it; and doing so, we find by the various methods 
of experimentation or observation already treated of, that 
such increase or diminution of heat is followed by expansion 
or contraction of the body. In this manner we arrive at the 
conclusion, otherwise unattainable by us, that one of the 
effects of heat is to enlarge the dimensions of bodies; or what 
is the same thing in other words, to widen the distances 
between their particles.” 

We said above that the Method of Concomitant Varia¬ 
tions can be employed to reinforce a result obtained through 
the Method of Difference. It can be shown by means of an 
experiment that air is necessary for the audition of sound- 
When a bell is struck, it vibrates and sets up waves in the 
surrounding air. These waves strike the ear-drum which Is 
set in motion. The mechanical motion of the ear-drum is 
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then trarisformed into electric currents of varying iniensity 
in the nerves which lead to the brain. Finally these currents 
result in our hearing the sound.^ This in outline constitutes 
the process of hearing. Now, if a bell-jar is taken, emptied 
of air, and struck, no sound will be heard. From this it is 
easy to conclude, on the principle underlying the Method of 
Difference, that the air is necessary for the transmission of 
sound. The same conclusion can be demonstrated by varying 
the density of the air in the bell-jar, instead of emptying the 
jar of the air. It will be found then that as the density of 
the air increases, the intensity of the sound increases, thereby 
showing that there is a causal relation between the two. 

The 2vIethod of Concomitant Variations can be employed 
even in cases where experiment is not possible. Mill gives the 
following example: ^Xet us now suppose the question to be 
what influence the moon exerts on the surface of the earth. 
We cannot try an experiment in the absence of the moon, so 
as to observe what terrestrial phenomena her annihiliation 
would put an end to; but when we find that all the variations 
in the position of the moon are followed by corresponding 
variations in the time and place of high water, the place being 
alwdys either the part of the earth which is nearest to, or that 
which is most remote from, the moon, we have ample evidence 
that the moon is, wholly or partially, the cause which deter¬ 
mines the tides.” 
xviii. Linaitations of the Method 

In many cases of causal investigation it will be found 
that the Method of Concomitant Variations is useful only as 
an auxiliary to one or the other of the methods studied 
already. When the present method is employed in experi¬ 
ments, we are really combining it with the Method of Differ- 
.ence. When it is applied to facts which are not experiment- 
able, it is found combined either with the Method of 
Agreement or with the Joint Method. 

In making use of the Method of Concomitant Variations 
it is essential that attention be paid to the nature of the 
variations. If the concomitant changes be superficial, the 
.result will be misleading. To avoid error, as many varied 
instances of variation as possible must be observed and the 

* See Sir James Jeans: Science and Music, p.. 10. 
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nature of the correspondence In the variations must be pre¬ 
cisely known. 

THE METOOB OF BESIBUES 
xix. Nature of tlie Method 

The Method of Residues can be employed only at a very 
late stage in a causal investigation. If several parts of a com¬ 
plex phenomenon have been explained in terms of their ante¬ 
cedent circumstances, then the remaining part or parts of the 
phenomenon can be determined to be the effect or effects of 
the antecedent factors which are yet left over. Mill explains 
the principle of the method thus: ‘Subducting from any given 
phenomenon all the portions which, by virtue of preceding in¬ 
ductions, can be assigned to known causes, the remainder will 
be the effect of the antecedents which had been overlooked, or 
of which the effect was as yet an unknown quantity.'* If the 
portions of a complex phenomenon whose causes we already 
know are subducted from the whole phenomenon, we get the 
residual part which is to be explained. Similarly, if from the 
complex of antecedents, those which have been determined 
through previous inductions to be the causes of parts of the 
phenomenon are deducted, we are left with a balance of ante¬ 
cedents. The presumption then is that these antecedents are 
causally connected* with residual phenomenon. Here too we 
base our conclusion on elimination, the principle being Hhat is 
not the cause of a phenomenon which is known to be the cause 
of another phenomenon.’ 

From the nature of the Method of Residues set forth 
above it will be evident that the method involves an element 
mf deduction. Obervation gives us certain antecedents and 
consequents. Then we calculate the effects of known causes 
and subtract them from the total effect. The residual conse¬ 
quent that is got thereby we connect with the remaining 
antecedent. The process of calculation by which the results in 
this method are obtained is essentially deductive in ciiaracter. 
XX. Canon and Procedure 

states the canon of the method thus: ^Subduct from 
any phenomenon such part as is known by previous inductions 
£o be the effect of certain antecedentsj and the residue of the 
phenomenon is the effect of the remaining antecedents/ 

^ Mill: IiOgic, Bk. Ill, ch. viii, sec. 5. 
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If it is known that the antecedents of Pj Q, R are c, d, e. 
and if it is further known through prior inductions that R is 
the effect of e and Q the effect of d, it may be determined by 
the application of the }^Iethod of Residues that P is the effect 

of c, 

c, d, t .. P, 0, R 

e .. R 

d .. Q 

AC .. P 

The Method of Residues comes in here only at the last stages^ 
By previous inductions, l.e., by the application of any of the* 
methods considered already we must have known previously 
that e is the cause of R and d of Q. Then on the principle of 
elimination which is the basis of the jMethod of Residues we* 
determine that c is the cause of P, for it alone is not the cause 
of any other factor in the complex of effects, while e wliich is 
the cause of R and d which is the cause of Q cannot be the 
cause of P. 

The similarity between the present method and the Me¬ 
thod of Difference can easily be discerned. Both require a 
positive instance and a negative instance. But while the 
negative instance is supplied for the ]Method of Difference by 
experiment, the Method of Residues gets it by previous induc¬ 
tions and through a process of subduction. On account of the 
similarity between the two methods jMill regards the Method' 
of Residues 'as a peculiar modification of the Method of 
Difference.’ 

So far our explanation of the Method of Residues has pro¬ 
ceeded on the assumption that all the factors of the causal as 
well as the effect complex are given at the start. But in actual 
scientific investigations this is hardly the case. We begin ex¬ 
plaining a complex phenomenon and find that the antecedent 
circumstances we have examined provide only partial explana¬ 
tion. Then it is our duty to push the investigation further 
and discover the cause of the residual factor. Dr. Mellone 
offers the following explanation of the principle of the method: 
When any^part of a complex phenomenon is still unexplained' 
by the causes which have been assigned, a further cause for* 
this remainder must be sought. Thus the method becomes a 
finger-post to the unexplained. As Latta and hlacbeath re- 
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mark, the I^Iethod of Residues sets a problem rather than 
solves it'^ The symbolic representation of the method would 
then take the following form:— 

d, e .. P, Q, R 

e . R 


d 

? 


Q 

. p 


xxi. Examples 

As examples of the results obtained by the ^Method of Re¬ 
sidues we may cite two instances of astronomical discoveries.! 

(1 1 There is what is known as Bode s Law in astronomy 
which helps us to remember the approximate distances of the 
planets from the sun. 

If we give 10 (inches, millimetres or whatever we like) as 
the scale for Earth's distance from the sun which is 93 million 
miles, the distances of the other planets can be written down 
as follows:— 



Bode's Law 

Distance 

IMerciiry 

...... 4-k-O 

= 4 

Venus 

4 4-^ 

= 7 

Earth 

. 4 + 6 

= 10 

2vlars 

. 4+12 

= 16 

(Alinor Planets) 

. 4 + 24 

= (28) 

Jupiter 

. 4 + 48 

= 52 

Saturn 

. 4 + 96 

= 100 

Uranus 

. 4+192 

= 196 

Xeptune 

. 4 + 384 

“ 3SS 

A look at the above table will enable 

us to know how the 

calculations are made. 

We write down a 

set of 4's, and add 

to them other numbers wrhich are doubled ever}" time, begin- 


Ring with 3 for Venus. 

It will be noticed that after Mars we have put down 
iMinor Planets within brackets. Till about the end of the 
eighteenth century these had not been discovered. The Law 
worked all right up to Mars. But between Mars and Jupiter 

^The Elements of Logic, p. 340. 

tSir J. Herschel says: “Almost all the greatest discoveries 
in astronomy have resulted from the consideration of residual 
phenomena of a quantitative or numerical kind.” The two 
examples are adapted from H. H. Turner’s interesting book, A 
Voyage In Space, Lecture IV. 

15 
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there was a big gap. To fill this gap Bode thought that there 
must be a planet. He set a band of astronomers who were 
jokingly called the 'astronomical police' to look out for the 
missing planet. But as luck would have it, it was given to an 
asironoraer (Piazzi) outside the band to discover the planet.* 
And further observations revealed not one planet but a good 
number of them. The first to be discovered, Ceres, was seen 
on the very first day of the nineteenth century, January 1, 
1801. Three others, Vesta, Pallas and Juno, were all found 
by hlarch 1807. Forty years later one more was discovered. 
And now we know nearly 1,000 of these little planets. What 
is important for us to note here is the circumstances that led 
to their discovery. Apparently Bode's Lawf broke down be¬ 
tween Mars and Jupiter. It could be made whole only if 
there were a planet (or planets) in between. While the other 
parts in the series were explained by the law, there was one 
pari, viz., that between Mars and Jupiter, which could not be 
explained. This was the residual factor and needed for its 
explanation another planet (or planets) interposed between 
Mars and Jupiter, The Method of Residues thus played in 
the present case the role of a signpost to a new discovery. 

(2) The fascinating story of the discovery of Neptune 
is another illustration of the application of the Method of Re¬ 
sidues as a pointer to the unexplained. Taking into account 
the attraction of the sun and that of the other planets, it is 
possible to calculate the orbit of any planet. This was done 
for Uranus. But actual observations revealed that the planet 
did not follow the course calculated for it. There were per¬ 
turbations in its path which could not be explained in terms 
of the attraction of the sun and that of the other known 
planets. These irregularities were the residual factors which 
needed explanation^ Adams, an Englishman, and Leverrier, a 
Frenchman, calculated that there must be a yet undiscovered 
planet pulling Uranus out of the course which it should other- 

^Piazzi was not looking for the planet, but he happened to 
find it, which was later on identified as the missing planet. 

t Strictly speaking, the law should be called after the name 
of Titius who was the first to state it. But it is generally known 
as Eode’s Law because of the sensational use Bode made of the 
law. 



mill's methods 


227 


wise follow. Independently they calculated the whereabouts 
of this unknown planet. 

J. C. Adams ""took his calculations to the Astronomer 
Royal at Greenwich; but as the latter w^as at dinner at that 
time, he could not be disturbed. Disheartened, .\dams left 
a note for the Astronomer Royal, which read as follows: ‘'Ac¬ 
cording to my calculations, the observed irregularities in the 
movements of the planet Uranus may be accounted for by sup¬ 
posing the existence of an exterior body, the orbit of which is 
as follows." The Astronomer Royal did not take the note 
seriously. All that he did was to write to Adams, asking him 
what he regarded as a test question. Adams was disappoint¬ 
ed, thought that his calculations must have gone wrong, and 
■did not take further steps to verify them. 

Meanwhile, Leverrier, who had become a famous astrono¬ 
mer by that time, unlike Adams, published several pa’ jts in 
which he explained his calculations and ended up by pjiiiting 
to the place near which the new planet'must be. The place cf 
his calculation wras very nearly the same as that of Adams. 
Leverrier set Galle, a German astronomer, to work, and on 
the very first night Galle found the planet.^' 
xxii. Limitations of the Method 

The limitations of the Method of Residues we have al¬ 
ready pointed out during the course of our explanation of the 
method. In the first place, the method wdli not be useful at 
the initial stages of an inductive inquiry. Only after a major 
portion of a complex phenomenon has been explained, the Me¬ 
thod of Residues can be used for discovering the cause of the 
residual factor of the phenomenon. Secondly, it has been 
shown that the Method of Residues is not an independent me¬ 
thod. It is a \"ariant of the Method of Difference. TMrdl}^ 
a good part of the calculations involved in the application of 
the Method is deductive In character. Lastly, in actual prac¬ 
tice the cause of the residue of the phenomenon is not readily 
present before us to be connected with the residue: it has to 
be discovered; and v;hat the IMethod of Residues does h to 
warn us that we should not stop in our investigation till every 
part of the phenomenon has been explained. 

•^For a fuller account see H. H. Turner, A-Voyage in Space* 
pp. 158-164. 
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A CRITICAL ESTIMATE 
XKiii. Mill’s Claim 

Mill's claim on behalf of his methods is rather high-pitchv^ 
ed. He says, ^^The four methods which it has now been at¬ 
tempted to describe, are the only possible modes of experi¬ 
mental enquiry—of direct induction a posteriori, as distin¬ 
guished from deduction: at least, I know not, nor am I able to 
imagine, any others.’^* Again, “the business of Inductive 
Logic is to provide rules and models (such as the syllogism 
and its rules are for ratiocination), to which if inductive argu¬ 
ments conform, those arguments are conclusive, and not other¬ 
wise. This is what the Four Methods profess to be, and what 
I believe they are universally considered to be by experimental 
philosophers, who had practised all of them long before any 
one sought to reduce the practice to theory.’’f 
X3dv. An Estimate 

We shall examine the implications of Mill’s claim and' 
arrive at what appears \o us to be a just estimate of the me¬ 
thods. 

(1) Mill compares the status of the four methods to that 
of the syllogism and its rules, and says that the methods 
occup}' a place in induction similar to that of the syllogism in 
deduction. Just as the Aristotelian logician would charac¬ 
terise deductive arguments that do not conform to the syllo¬ 
gistic rules as invalid, Mill would regard those inductive argu¬ 
ments as inconclusive which are not in conformity with the* 
canons of his methods. In the chapter on ‘The Limits of Syl¬ 
logistic Reasoning’, we disposed of the claim that the syllo¬ 
gism is the pattern of all mediate inference and showed that 
there are mediate inferences which are not syllogistic and can¬ 
not be expressed syllogistically. A similar answer must be 
given to the claim Mill makes on behalf of his methods. The 
principle which is the ground of the methods, viz., elimination, 
is no doubt employed in inductive reasoning. But if it be* 
maintained, as Mill does, that all inductive arguments must be 
capable of being expressed in one or the other of the forms of 
the four methods, then we must take exception to it. As; 

Bk. in, ch. viii, sec. 7. 
tL<^cv Bk. m, di. ix, sec. 6. 



MILL^S METHODS 


229 


Joseph Teixiarts, the methods, as formulated by ^threaten 
us with a repetition of the same sort of mischief as arose from 
supposing that every argument could be put into the form of 
a syllogism’.^ 

(2) IVIlll characterises the ‘four methods’ as ‘the only 
possible modes of experimental enquiry.’ Evidently, he is 
wrong, and himself provides a refutation of his claim by re¬ 
cognising a ‘fifth’ method, viz., the joint Method of Agree¬ 
ment and Difference, and by saying that the Method of Con¬ 
comitant Variations is often employed to ^ve additional pre¬ 
cision to a solution which the Method of Difference has founds 
and that the Method of Residues is only a peculiar modifica¬ 
tion of the Method of Difference. ^lill explicitly writes^ 
•‘The simplest and most obvious modes of singling out from 
among the circumstances which precede or follow a pheno¬ 
menon, those with which it is really connected by an invariable 
law, are two in number. One is, by comparing together dif¬ 
ferent instances in which the phenomenon occurs. The other 
is, by comparing instances in which the phenomenon does 
occur, with instances in other respects similar in which it does 
not. These two methods may be respectively denominated, 
the Method of Agreement, and the Method of Difference.’^f 
It would be truer to*say, stretching Mill’s own logic still fur¬ 
ther, that the principle underlying the methods is one and the 
same, v'h., elimination of those circumstances that do not 
satisfy the conditions of being the cause of a phenomenon. 
The number, then, of the methods which Mill gives is arbi¬ 
trary. Just as Mill combines the methods of Agreement and 
Difference in the Joint Method, we may combine any two ot 
more in an inductive investigation. 

(3) It would appear frofn Mill’s account that the 
methods are self-complete and self-sufficient for purposes of 
inductive generalisation, requiring neither a before nor an 
after. In the opinion of their author, they are the only 
‘‘means which mankind possesses for exploring the laws of 
nature by specific observation and experience.’ But this is 
far from the truth. We have already seen that the analysis- 
«of the given has to precede the application of the methods, and 

^ Introduction to Logic, p. 396. 

fLogic, Bk. in, ch. viii, sec. I, 
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that the work of analysis is the most difficult task to accom¬ 
plish. It is only after the circumstances have been analysed 
and hypotheses as to the probable cause hkve.been suggested 
that the rules governing causal relations may be applied and 
those circumstances which do not satisfy the conditions may¬ 
be eliminated. 

(4) Even then the methods do not prove a causal con¬ 
nection. Taking some of the examples given by Mill, Bradley 
shows how inconclusive they are. As a specimen of a truth 
ascertained by the Method of Agreement, Mill gives the pro¬ 
position “Dogs bark,” the instances upon which it is based 
being This dog, and that dog, and the other dog.' And as a. 
truth made known by the Method of Difference, he cites the 
proposition “Fire burns,” the argument for the conclusion 
being, 'Before I touch the fire I am not burnt: I touch it, 
and am burnt/"*' As regards these examples Bradley has the 
following comment to offer: 'By seeing three barking dogs,, 
I perceive that they ^^have only one circumstance in common/^ 
By standing in front of a burning fire-place, and then touch¬ 
ing the lire and being burnt, I am to know that the two facts 
^^hav€ every circumstance in common hut oneT Is this not 
preposterous? Surely, it is cl^ar in thp first case that Mr* 
MilFs way of arguing might prove just as well that all dogs 
have the mange, and in the second that every fire-place 
blisters. And these conclusions hardly seem to be sound.”t 

(5) We do not deny to the methods the value that pro¬ 
perly belongs to them. Even before Mill formulated them, 
they were being used by scientists in their investigations, and 
they continue to be so used. But what we would like to urge* 
is that Mill's claims on their behalf are extravagant. The 
methods can neither discover causal connections nor prove 
them. As Latta and Macbeath remark, “they can only give* 
further confirmation or added probability to the connections* 
already suggested. They narrow down the field of possible 
causes. And in some cases their main value is to suggest, 
causes which can be further tested by other methods."J 

* MiE: Logic, Bk. HI, ch. ix, sec. S. 

, fPriijciples, of Logic, p/3^./ 
of Logic, p. 326: 



CHAPTER XXV 
HYFOTHUSIS AND EXPLANATION 
L Intfoductioii 

The goal of scientific induction is the explanation of facts 
in the light of the universal laws that govern them. That the 
universe is a syhtematic and coherent whole of inter-related 
partSy we have seen, is the fundamental postulate of induction. 
If facts are bound together, then, any given phenomenon 
must be explicable in terms of the connections that bind it. 
The quest that science is engaged in is for the discovery of 
connections amongst phenomena. Our knowledge of things 
can never be satisfactory if the systems to which they belong 
remain undiscovered. A thing becomes intelligible only when 
it is shown to be a case under a law or an element in a system. 
Isolated phenomena, unrelated particulars, incoherent facts^— 
these constitute an idiot’s lore and not the furniture of a sane 
mind. Hence the seeker after knowledge always strives to 
discern laws of connection. 

Just as facts need to be explained in terms of laws, laws 
which are restricted and narrow require for their explanation 
wider and more general laws. Kepler explained the move¬ 
ment of Mdivs by formulating the law that all planets move 
in elliptical orbits. This law itself was explained by Newton 
in terms of the principle of gravitation which gives the reason 
for the revolution of planets in elliptical orbits. Thus the 
process of explanation has to go on till the completest syste¬ 
matization is reached. This is only an ideal for science* But, 
nevertheless, the scientific inquirer is guided by its light, and 
his one aim is to achieve ever-increasing orderliness* 

It is not only the scientist that tries to explain. Even 
the man in the street • endeavours to relate the facts of Ms 
experience. He knows, for instance, that quinine cures cer¬ 
tain cases of fever, that some flowers are poisonous, etc. But 
his knowledge is empirical and the law that he formulates is 
an empiricp.1 law. He does not know haw quinine cures mala¬ 
rial fever or kow certain flowers are poisonous. Since he bases 
hfe generalisations on surface observation they are not uni¬ 
versal in character. For his purposes which are mostly prac¬ 
tical, they are enough. But the seeker after knowledge cannot 



232 


LOGIC 


rest content with empirical generalisations. He wants to see 
all things together, to unify and to relate all phenomena. The 
difference, however, between empirical and scientifid^ know¬ 
ledge is not one of kind but of degree. The method of expla¬ 
nation is essentially the same whether employed by the 
common man in solving his everyday problems or by the 
scientist in his laboratory investigations of a highly compli¬ 
cated nature. 

In this chapter we shall recapitulate what we said earlier 
regarding the stages through which the method of explanation 
has to pass, and point out the importance of hypothesis and 
its verification. 

ii. The Method of Explanation / 

In Chapter XVIII we stated that the complete inductive 
method consists of four distinguishable stages: (1) observa¬ 
tion and analysis of facts; (2) formulation of a hypothesis; 
(3) deduction of consequents from the formulated hypothesis; 
and verification, and (4) proof of the hypothesis. These 
constitute what Mr*. Jevons calls the inductive method par 
excellence, 

(1) With the observation of facts begins the inductive 
inquiry. The observer employs methods like enumeration 
and statistics to arrange and analyse the facts. The process 
of bringing order into facts starts even at the very beginning 
of induction. The investigator performs experiments wherever 
possible; and experiments as we have seen, are but controlled 
observations. Observation is not passive perception; it is 
active and selective. The facts that are relevant should not 
escape notice. No rules, however, can be given as to what 
facts are relevant. The trained eye of the scientist picks 
and chooses the right things. 

(2) The next step in induction is the formulation of a 
tentative explanation or hypothesis on the basis of observed 
facts. The observer approaches facts not with a vacant mind. 
His past experience and the fund of knowledge he has to his 
credit suggest to him the possible or probable explanation of 
the new facts. Except in the light of a hypothesis or view, 
the facts will be meaningless. As T. H. Huxley says ^^Those 
who refuse to go beyond fact rarely get as far as fact.” To go 
Be 3 rond fact is to read the law that governs it, to explain it in 
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terms of a principle. At attempt at explanation takes ike 
form of a hypothesis. 

(3) Since a hypothesis is only a tentative suggestion, it 
needs verification. Unverified hypothesis cannot satisfy the 
demands of science. The explanation provisionally offered 
must be tested. The testing of a hypothesis consists of two 
steps. Ffrstj the hypothesis is assumed to be true and Its 
consequences are deduced. Then, the investigator proceeds to 
see if the consequences agree with the actual facts. If they 
agree, the h 3 q>othesis is verified. If not, it must either be 
rejected or modified in the light of fresh evidence. 

(4) Verification is not proof. A hypothesis is verified 
when it is shown to explain the facts. It is proved only when 
no other h 3 q>othesis is found to explain them. We have dealt 
with this point already in Chapter XVIII and shall return to 
it later in this chapter. 

Of the four stages in the method of'explanation, the first 
was considered in detail in the chapter on Observation and 
Experiment, and by implication in our discussions of observa¬ 
tional methods. We shall here deal with hypothesis and its 
verification and proof and then illustrate the method of 
explanation by means of examples, 
iii Tke Nature of Hypothec 

We have seen above that both in common life and in 
science we frame hypotheses for the explanation of facts, that 
it is impossible for man not to make suppositions to explain 
phenomena, that he is a theorising being whose observations 
are not random perceptions but perceptions with some pur¬ 
pose or other and that theorising implies the framing of provi¬ 
sional explanations or hypotheses. Thus in the inductive 
method hypotheses occupy a central place. 

A hypothesis is a conjecture we make in order to explain 
a given fact or group of facts. It is '^an attempt at explana¬ 
tion: a provisional supposition made in order to explain scien¬ 
tifically some fact or phenomenon.”* The sight of a swollen 
river, for instance, makes us suggest that it must have rained 
in some part of the country drained by the river. If an indi¬ 
vidual suffers from typhoid fever, we guess that he should 
have been drinking impure water. Thus we are constantly 

Coffey, p. 121. 
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making hypotheses. The formation of hypotheses, as Creigh¬ 
ton and Smart write, is simply the mind’s response to the 
demand for explanation. y. 

i¥. The Formation of Hypothesis ^ 

No rules can be given by means of which hypotheses may 
be formed. As Lloyd Morgan says, ^Tt is idle to expect 
through the application of rules of scientific procedure to 
attain scientific insight; for the man of science, so far as he 
is creative is an artist.’’* And in the words of De Morgan, i 
“A hypothesis must have been started, not by rule, but by 
th^t sagacity of which no description can be given, precisely 
because the very owners of it do not act under laws percep¬ 
tible to themselves. The inventor of hypothesis, if pressed 
to explain his method, must answer as did Zerab Colburn (a 
calculating prodigy of the early nineteenth century) when 
asked for his mode of instantaneous calculation. When that 
poor boy hdd been bothered for some time in this manner, he 
cried out in a huff, “God had put it into my head, and I can’t 
put it into yoiirs.^t It is the fertile brain that invents hypo- * 
theses; and no rules can be given for making the unfertile 
brain fertile.’’^ 

This much however, may be asserted regarding the for¬ 
mation of hypotheses, mz., that hypotheses are not received 
from without through sense-perception. They are creations of 
the imagination. Great scientific inventions have been made 
in moments of inspiration. It is only a scientific genius lit 
up with the spark of imaginative insight that can discover 
sounch hypotheses. But not even a scientific genius can afford’ 
to dwell in the cloud-land of fancy without keeping close ta- 
the terra firma of facts. Uninformed imagination is worse 
thto useless. It was against wild imagination that Newton 
took objection when he said ^Hypothesis non jingo, T do not 
imagine hypothesis.’ The two, viz., capacity to theorise and 
keenness to observe, should go together. Imagination must 
have as its material observation and experiment; only then 
can it become the means for building up theories. As Creighton 
and Smart put it, “the process of explanation may be 

^Comparative Psychology, p. 307. 

f A of Paradoxes, Vol. 1, p. 86. 

IPilshury: Fumdamexitals of Psychology, p. 407. 
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described as a fittiog together of the facts given by observa-* 
tion, witli the explanatory theories that the Mud originates/' 

How the mind originates theories one cannot say* The 
creative mind of the scientist is like that of the artist To the 
man of science one can only say as to the artists^ in the words 
of Lloyd Morgan, '‘saturate yourself through and through 
with your subject and with all that bears, or may bear upon 
it, and ivalt,. If the flash of insight comes, treasure it, and 
then patiently work it out in all its bearings remembering 
that no art product is made convincing without labour. Then 
you may apply your rules of scientific method with profit and 
advantage. And if it does not come, still 

V. The Function of HyiK>thesis 

The hypothesis, we have seen, is a tentative theory 
invented for the explanation of observed facts. Its main func¬ 
tion is to systematise the known facts. It also serves as a guide 
to further enquiry. A hypothesis may perform these tasks; 
but thereby it does not become true. If fresh facts are found 
to be incompatible with it, the hypothesis should either be 
rejected or modified. Such a hypothesis is called a working 
hypothesis. 

It is accepted provisionally because it warks^ i.e., provides 
an explanation for the facts. Though likely to be rejected 
later, it has value because it forms a basis for further explora¬ 
tion. That electricity is a kind of fluid was a working hypo¬ 
thesis which has led to many an important result. The 
Ptolemaic theory, vtz.^ that the earth is the centre of the* 
universe, explained all the astronomical facts known in those 
remote times, and on the basis of it even eclipses and other 
phenomena were correctly predicted. But as knowledge ad¬ 
vanced, certain new facts were brought to light which could 
not be fitted into the Ptolemaic system. Hence it was rejected' 
and the Copernican theory, viz., that the sun is the icentre of 
the universe and that all planets including the earth move 
round the sun, came to be adopted, as it introduced a new 
simplicity into the observed facts. From these considerations 
what we learn is this; a hypothesis, though it may be dis¬ 
carded later, has a double function to fulfil. It systematises* 

^ Comparative Psychology, p. 307. 



236 


LOGIC 


and brings into order known facts, and it shows which way 
the scientist has to follow in his search for truth, 
vi. Requirements of a Good Hypothesis ^ 

Writers on logic prescribe certain conditions which a 
good hypothesis should satisfy. The canons usually laid down 
are: (1) that the hypothesis shall be conceivable and not 
absurd; (2) that it shall not violate any of the principles on 
which our knowledge as a whole rests; (3) that it shall be 
such that deductions can be made from it, and (4) that the 
relevant observed facts must be found to be in harmony with 
the consequences drawn from the hypothesis.^ 

The first condition, m%., that the hypothesis shall be 
conceivable and not absurd, must be applied with caution. 
What seems conceivable to one may appear absurd to another. 
Thus for a long time it seemed incredible that the earth 
should be round and revolve on its own axis. Any new inno¬ 
vation or discovery puzzles the minds of the majority of 
people, and reads like a fairy tale. And so inconceivability as 
applied to a bad hypothesis ought not to mean difficulty in 
understanding it but self-discrepancy. That is to say, a good 
hypothesis is that which is self-consistent and not self- 
contradictory. 

The second requirement, m%,, that the hypothesis should 
not contradict any of the known laws of nature, is not always 
a sound test of a good hypothesis. Many a discovery, when 
it was first made, seemed to contradict some law of nature 
known at that time. The Copernican theory, for instance, 
was in conflict with the Ptolemaic system. When there is 
conflict between a suggested hypothesis and a section of our 
present knowledge, it is the latter that has to give way. In 
such cases it is our past knowledge that must be readjusted 
in the light of the new hypothesis. There is, however, another 
way of interpreting the second requirement. It is this. There 
are certain fundamental assumptions for each science; and 
there are certain general principles of all knowledge. A hypo¬ 
thesis should not be incompatible with the assumptions of the 
science which makes it as also with the general principles of 
knowledge as such. As Joseph remarks, “It would be an 
^Latta and ]\fecbeath, p. 362 ff. 

Creighton and Smart, p. 338 
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iilegitiniate hypothesis on the part of a bank clerk confronted 
with a small discrepancy in his books to suppose that on this 
occasion 2-|-2 make 3.” 

The third rule, viz,, that the hypothesis shall be of such 
a nature that deductions can be made from it is the most 
important of all. A hypothesis to be of scientific value must 
be capable of proof or disproof. ‘What is not proved/ as 
Bosanquet says, ‘is not really discovered.^’^ Unless deductions 
can be made from the hypothesis, it is impossible either to 
prove or disprove it. Therefore a scientific hypothesis should 
furnish a basis for deduction. We must be able to say what 
should happen if the hypothesis were true. Any hypothesis 
that does not satisfy this condition is called a barren kypa- 
thesis, It would be a barren hypothesis, for instancct to 
suggest either that angels send us showers or that demons drop 
bombs. We do not know what these are and what they are 
capable of, and we can never conjecture as to what things 
they cause. A good hjqiothesis, then, should not be barren. 
It must admit of deductive development. 

The fourth canon, viz,, that the consequences drawn from 
the hypothesis and the relevant observed facts should be in 
agreement, is also of importance. The main purpose for which 
a hypothesis is framed is to explain all the observed relevant 
facts. If even a single fact be contradictory to the hypothesis, 
then it is the h 3 pothesis that must be given up. The sound¬ 
ness of a hypothesis depends on its being faithful to the 
relevant facts. 

vii. The VerMcatiosi of Hypothesis 

It is not enough that a scientific investigator possesses a 
mind fertile in ideas. He must love truth more than*his theo¬ 
ries; and he should be ready to relinquish the latter when 
they contradict truth. Every hypothesis, therefore, should be 
subjected to vigorous tests. And the method of testing is 
called verification. There are two stages, as we have already 
said, in the process of verification: (1) Assuming the hypo¬ 
thesis to be true, we deduce the consequences that follow 
from it. (2) Then we observe facts with a view to see if they 
and the deduced consequences agree. If they do agree, the 
hypothesis is regarded as verifiied. If they do not, it is either 
discarded or so modified as to fit the facts. 

^ Logic, Vol II, p. m 
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The process by which it was demonstrated that the 
atmosphere has weight illustrates the method of verification 
eminently well. Galileo noticed that water raises in a pump 
to a height of about 33 feet. But he was not able to explain 
why it stopped at that point. Torricelli suggested that it was 
the weight of air on the surface of the water which pushed 
the water up the pump when there was no air in the pump 
pressing the water down. If this hypothesis were true, he 
.argued, the weight of air must be able to lift mercury, which 
is 14 times heavier than water, to one-fourteenth of the height. 
He filled a tube about 34 inches long with mercury and turned 
it upside down into a basin containing mercury. The mercury 
in the tube began to settle and finally rested at a height of 
about 30 inches. This result was in agreement with the con¬ 
sequences of the hypothesis and so the hypothesis was verified 
to be true. 

vlii. The Proof of Hypothesis ^ 

The proof of a hypothesis is not complete with its verifi¬ 
cation. If the consequences of a hypothesis agree with facts, 
the hypothesis is verified, and not proved. We cannot argue 
that because the deduced consequences of the hypothesis agree 
with the relevant facts, the hypothesis is finally established. 
If we do argue that way, we shall be committing the fallacy 
>of affirming the consequent thus: 

If the hypothesis is true, such and such consequences 
should follow. 

Such and such consequences are observed. 

Therefore, ihe hypothesis is true. 

In order to remove the defect which vitiates the above 
argument, it must be shown that the hypothesis in question 
is the only one that can explain the facts. This is, indeed, 
difficult, and is rarely accomplished in science. But the scien¬ 
tist should ever hold that complete explanation as his ideal, 
must gather evidences from all related fields of inquiry. 
This is what is known as The consilience of results/ When 
^veral groups of facts gathered from different spheres of 
investigation point towards the hypothesis as the one concep¬ 
tion capable of systematising them, the hypothesis can be 
regarded as established almost beyond doubt. 

The verification and proof of a hypothesis is thus not an 
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.•easy task. The difficulty increases when we happen to meet 
with two or more rival theories which appear equally plan- 
sfble. In such cases what we have to do is to search for a 
crucial instance {instantia crucis) or devise a crucial experi¬ 
ment (experimentum cruets) which will confirm one hypo¬ 
thesis and at the same time falsify the others. We may cite 
as an example the crucial experiment which dispro\’'ed the 
caloric theory of heat and proved the theory that heat Is a 
form of motion. According to the caloric theory, heat is an 
imponderable fluid held in the pores of substances. As a thing 
gets colder the fluid flows out of its pores, and as it gets war¬ 
mer the fluid flows into them. If two bodies at different 
temperatures are kept in contact, the hot one gets colder and 
the cold one gets hotter. This is because the caloric passes 
from the hot body to the cold one till both of them attain the 
same temperature. The explanation that the caloric theory 
offered seemed plausible. But another theory was suggested, 

that heat is a form of motion. Sir Humphry Da'^y per¬ 
formed an experiment which provided a crucial test. Two 
pieces of ice were protected from all sources of heat and were 
kepi rubbing together. Soon the ice melted and got trans¬ 
formed into water. Without heat water could not have hmn 
formed. As the cause of heat there was no hot body but 
only motion. This test served to justify the motion theory 
and discredit the caloric theory, 
ix. Examples 

We shall add here two examples to illustrate the complete 
method of explanation which is the inductive method. 

(1) One morning I enter my study and find things 
thrown pell-mell, the inkpot overturned, sheets of paper lying 
on the floor, window panes broken, etc. These are the facts 
observed, calling for explanation. I am naturally annoyed 
and try to guess as to who or what should have been the 
cause of all this mischief. I think a burglar might have 
broken into my room and caused this disorder. This is the 
hypothesis I form at first. Then I argue within myself what 
the consequences should if the burglar had entered the 
room. He must have tampered with the lock or made a ivay 
-through the window in order to gain entry into the room. He 
must have opened the drawers or the safe and removed the 
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valuables kept therein. These are some of the consequences 
that may be deduced from the hypothesis. Then I go about 
the room and examine things closely to see if the consequ- 
ences are to be found. But if I notice that the valuables in 
the room are safe and the lock has not been meddled withy 
I decide that I was wrong in my guess, and try to evolve a 
better explanation. I now think that a strong gust of wind 
might have been the cause of the disorder. If this hypothesis 
were tme, I ask, what should be observed? Not only in my 
room, but even outside, there should be evidence of a recent 
cyclone. The trees around must wear a weather-beaten 
appearance, leaves should have fallen in profusion, etc. Then 
I go out and observe. If I find that the trees and other 
tilings stand witness to a storm overnight, I decide that my 
second guess is correct. 

(2/ Animals in the arctic regions are observed to be 
white in colour. This fact calls for an explanation. On a 
preliminary observation of some of these animals we might 
conjecture that the whiteness is caused by the action of the* 
environment, which is white, on the animals. If this hypo¬ 
thesis be true, all the animals in those regions without an 
exception should be white. But we notice that some of the 
arctic animals are not white. Hence rejecting the suggested' 
explanation we search for another. That the white colour 
of the animals checks radiation and helps to keep them warm 
is a plausible hypothesis. But even then, all the anfmals 
should be white, since all of them are equally exposed to the 
coldness of the arctic regions. Our observations, however, 
reveal some non-white animals. And so even the second hypo¬ 
thesis we discard. A third hypothesis is that the whiteness 
of the arctic animals is a protective colouring. The coloura¬ 
tion is for easy concealment. If this explanation be sound, 
all those animals which need protection should be white. We 
observe again with patience and care and find that the facts 
agree with the consequence we have drawn from the hypo¬ 
thesis. Thus we are assured that there is truth in the theory 
that the colouration has a protective value. 

X. Hypothesis, Theory, Law and Fact* 

In the course of this chapter we have used the term 
^theory’ in some places for the sake of variation as an equi- 
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valent of ‘hypotiesis.’ But strMy speaking, a distinction 
must be made betwwa the two. The provisional siiig»ti0ii 
or unveriied guess that is made for explaining facts is a 
‘hypothesis.^ When the' hypothesis is veriied and tlins 
acquires a fair measure of probabUityy it is called a 
And when the workability of the theory has been sufficiently 
provedj and when the theory has been well establish^!, it is 
called a law/ Thus the three terms, viz., h5;poth€sis, theory 
and law, indicate different stages in the process of explanation 
from the unverified tentative supposition to the well- 
established law of Nature. 

The term lact' which we have used often is highly ambi¬ 
guous. It is generally contrasted with theory- But in reality 
no such contrast exists. We cannot get at brute facts which 
do not involve a theory. We say the table In front of us is 
a fact. But do we see the other side of the table? When 
we interpret what is presented to us as a table, do we not 
make a series of suppositions? That there is no fundamental 
contrast between fact and theory will be evident even from 
our ordinary us^e. We refer to indisputable laws as facts* 
We speak to-day of the fact of gravitation. But to the world 
of Newton it was only a thewy. 

CHAPTER XXVI 

CLASSIFICATION, NOMENCLATIJEE AND TEBMINOLOGY 

i. Introdixcif'^Ri 

In the last chapter* we set forth the various stages 
involved in the inductive method and explained the nature 
and importance of hypothesis. It must be clear by now that 
the goal of induction is explanation. To explain a fact is to 
relate it to the system to which it belongs. We explain by 
generalising, by seeing phenomena in their proper perspective 
as belonging to systems. There are certain auxiliary processes 
without which generalisation is impossible. These we shall 
study in the present chapter. 

ii. Ciassificatioii 

We are able to generalise and explain because each thing 
is not an isolated entity but is a ^ member of a kind or class. 
The mind cannot rest content, as we have often said in the 

16 
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course of this book, with the bare particular. It arranges 
things according to kinds, reduces them to unity and order. 
The process by which it accomplishes this is called classifica¬ 
tion. Classification is ^a mental grouping of facts or pheno¬ 
mena according to their resemblances and differences.’ 

In Chaper V we had occasion to discuss classification in 
Its relation to division. While division starts with a genus 
and distinguishes the species within it, classification, we said, 
starts with the particulars and groups them into kinds. The 
end or aim of the two processes is the same, viz., an intel¬ 
ligible arrangement of objects, discovering the system in them, 
or reducing them to order. The fact that the knowing mind 
employs both division and classification together is another 
evidence to show that deduction and induction are comple¬ 
mentary processes of thought. 

Generally a distinction is made between two kinds of 
classification: (1) artificial or diagnostic classification, and 
(2) natural or scientific classification. Artificial classification 
is based on some superficial quality in the things classified 
and is motivated by a practical purpose. Plants, for instance, 
may be classified into thorny and non-thorny, drugs into 
poisonous and non-poisonous, commodities into essential and 
non-essential, etc. In each of these cases of classification 
some special purpose is involved and the principle of classifi¬ 
cation is more or less arbitrary. The main object is to under¬ 
stand a thing in relation to a practical end. A catalogue of 
books arranged in the alphabetical #rder helps one to choose 
and identify the books one* wants. Paradise Lost and Para- 
Marthasara have nothing in common except the fact that they 
begin with’the letter P. But as they are arranged in a cata¬ 
logue, it is easy to pick them out. All artificial or diagnostic 
classifications are of this sort. They are groupings of facts 
according to some point of similarity, chosen arbitrarily for 
a special purpose. As distinguished from these, natural or 
scientific classification is based on a consideration of essential 
attributes. It is ^a classification made for the purpose of 
expressing the actual order, unity or system of the things 
classified, their real fundamental relation^ to one another and 
the unity of wHdh they are elements or differences.’"^ The 
and Jfaebeaifii: Hemeats Logi'C, p. 154. 
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‘botanist, for instance^ classifies plants according to their 
nature, out of a theoretic interest and not from any practical 
motive. Understanding and not utility is his aim. ^ientific 
■or natural classification exhibits real affinities among things. 
The distinction between the two kinds of classification, how* 
■ever, is not absolute. Even the artificial clarification is based 
»t)n a property that actually belongs to the things classified; 
only that property may not be an essential one. But often 
.an artificial classification serves as a stepping stone to scien¬ 
tific or natural classification. Every natural classification, on 
the other hand, is to a certain extent artificial, for it is 
determined by the special purpose of the particular science 
which makes it. The same objects may be classified differ¬ 
ently, e.g., by physics and chemistry. It is with the progre^ 
of knowledge that the element of artificiality gets gradually 
eliminated. 

iii. Nomenclature and Terminology 

The act of naming is one of the first steps in knowledge. 
Civilised thought is impossible without the help of names. 
Great discoverers and pioneers in knowledge add fresh names 
to language. Giving names is both the cause and the conse¬ 
quent of an intelligible arrangement of things, qualities and 
relations. In the preceding section we saw how essential to 
thought is the process of classification. It is not possible to 
classify without the help of names; and when a new class of 
things is discovered it must be assigned a new name. Men 
of genius who see things clearly and in their context create 
names that endure. The languages of the West, owe a 
great deal to Plato and Aristotle. “These two great minds,” 
says Bosanquet, “mapped out the world of knowledge in its 
essential features much as we have it before us now, and gave 
to its main divisions the names W'hich they still retain. Or, 
again, what a gigantic advance was made by the work of 
Linnaeus, though it now serves as the stock example of an 
^artificiaF classification! It was the indispensable starting- 
point for the more profound and rational researches of modern 
times, and thus if not one of the most arduous, at least one 
of the most valuable/ of scientific achievement. 


* Logic, Vol. I, p. 6. 
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The progress of science, then, depends not a little on 
names. Names there must be for every important idea or 
meaning. And the meanings of names must be fixed ancf 
unambiguous. In the economy of thought names play a very 
high role. They subserve the same purpose in thought as; 
it has been well said, ^The binding does to the books of a. 
library; without such, the mind would resemble a library of 
books, all in separate leaves, confusedly mixed.” 

There should be a distinct name for each class or group’ 
of things that a science studies. The system of such names 
is called nomenclature. Every science has a nomenclature of 
its own. Psychology, e.g., has its names for the laws of beha-* 
viour, the psychological types, instincts, emotions, etc. There 
are names for the various classes of animals in Zoology. 
Botany has its names for the different kinds-of plants; and' 
so on. The rule by which sound nomenclature proceeds is 
the same as the one which governs logical division, viz., per 
genus et differentiam. The name of a class must indicate the 
essential nature of the objects that constitute the class. As 
we have observed above, the purpose of a good name is to 
economise thought and help us in understanding with ease 
the thing signified. If names are given to classes arbitrarily, 
it would be difficult to remember them. Hence good nomen¬ 
clature consists in giving names that are significant to the 
fullest degree. Things are members of classes, and classes 
are related as higher and lower. The name of a lower group 
should be formed by adding to the name of the higher group 
the distinguishing feature or the differentia of the lower. 
There is no use in calling a new thing or class by the name 
of its discoverer. Such a procedure may have a historical 
value. Its significance for science is next to nothing. ^^What 
am I the better for hearing a rare moss called Hedwigia 
Hornschuchiana, beyond being led to infer that Germany has. 
or had, two botanists, one called Hedwig and the other 
Homschuch? On the other hand, when I am told that such' 
a mo^s is called Triohostomum lanuginosum^ I am, on suppo¬ 
sition of previous knowledge of Trichostomum, presented with 
a definition, lanuginosum (Voolly^) expressing the differentia 
of this species in the genus Triohostomum, even as Trichosto- 
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imim does that of the gentis when viewed as species of the 
higher genus which contains it.”* 

There should be names not only for classes of things 
but also for clearly describing the parts, qualities, and activi¬ 
ties of things. A system of such names is called terminology. 
Each science must have a vocabulary of its own. In the 
science of Botany, for example, there is a system of terms 
with settled and significant meanings. ‘When a leaf is long 
•and very narrow, it is said to be linear; when the length is 
three or more times as great as the breadth, and the broadest 
part is below the middle, while the summit is tapering, the 
leaf is described as ‘lanceolate’; when the broadest part Is 
above the middle, and the blade tapers towards the base, the 
leaf is called ‘cuneate’; and when the blade is broadly cuneate 
with a rounded top we say that it is ‘fiabelliform.’ 

CHAPTER XXVII 

FALLACIES OF INDUCTIVE REASONING 
1 . Introductioii 

Our account ©f Induction will be incomplete if we do not 
discuss the nature and kinds of fallacies that one is likely to 
commit in inductive reasoning. What a fallacy in logic is we 
have explained already.^ Thinking is a difficult task, more 
difficult than manual labour. The average man tries to avoid 
it, if he can. He accepts the current phrases and prevalent 
motions uncritically. He feels relieved when the task of think¬ 
ing is done for him by some one else. Naturally, he is easily 
misled and falls into error. Mental indolence, thus, is the 
cause of most of man’s delusions. If these are to be removed, 
habits of thinking must be formed through cultivation of a 
vigilant and critical outlook. Incredulity within limits is a 
virtue. He who has not doubted can never know. Logic 
and philosophy would have ill-served theirpurpose if they 
do not rouse in our minds a questioning spirit. It is with 
a view to put us on our guard against the common tendency^ 


* See Boyce Gibson: The Problem of Logic, p. 68. 
t The Problem of Logic, p. 67. 

4 See Chapter XVII. 
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to be led into tiie worn-out ruts of uncritical thinking that an^ 
account of fallacies is given in treatises on logic, 
it. Bacon’s Idols 

Francis Bacon gave the name 'Idols^ {Idola) to the false 
notions which are deep-rooted in the human understanding 
and beset men’s minds. ^‘The human understanding/’ he 
says, ^hesembles not a dry light, but admits a tincture of the 
will and passions, which generate their own system accord¬ 
ingly; for man always believes more readily that which he 
prefers. He, therefore, rejects difficulties for want of patience* 
in investigation; sobriety, because it limits his hope; the- 
depths of nature, from superstition, the light of experiment, 
from arrogance and pride, lest his mind should appear to be 
occupied with common and varying objects; paradoxes, from 
a fear of the opinion of the vulgar; in short, his feelings imbue- 
and corrupt his understanding in innumerable and sometimes 
unperceptible ways.”* 

The Idols are classified by Bacon into four kinds. He 
calls them (1) Idols of the tribe {Idola tribus). (2) Idols of 
the den {Idola, specus), (3) Idols of the market {Idola fori)^ 
and (4) Idols of the theatre {Idola theatri). These Idols are 
prejudices that prevent man from understanding aright, cloud' 
his vision and conceal the truth. 

The idols of the tribe are inherent in human nature and 
the very tribe or race of man. They are illusions common 
to all men. There are certain prejudices shared by mankind' 
as a whole. For instance, the human understanding, from 
its peculiar nature, usually supposes a greater degree of order 
and equality in things than it really finds. Another bias 
common to the entire human race is the tendency to ignore* 
unfavourable instances and inconvenient facts. Like uneven 
mirrors, men’s minds impart their own properties to the* 
obj'ects which they reflect and distort and disfigure them. 

The Idols erf the den are illusions peculiar to each indivi¬ 
dual. In addition to the errors common to the human race, 
each man has his own individual den or cavern from which* 
he looks at the world. His disf^sition^ education and inter¬ 
course with others, his reading and the authorities whom he 
reverences and admires—^all tiiese endow him with a parti- 

Novum Orgaminiy Book I, Aphorism, xiix. 
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cular point of view or angle of vision whicii distorts his 
knowledge. Bacon gives a few examples of the Idols of the 
den. ^^Some men become attached to particular sciences and 
contemplations; either from supposing themselves the authors 
and inventors of them, or from having bestowed the greatest 
pains upon such subjects, and thus become most habituated 
to them.’^ If they apply themselves to philosophy and con¬ 
templations of a universal nature, they corrupt them by their 
preconceived fancies. Other instances of the kind of fallacy 
we are considering are these. Some men observe the differences 
of things, others their resemblances. “Some dispositions evince 
an unbounded admiration of antiquity, others eagerly embrace 
novelty.^’ Thus each individual has his predisposition and 
prejudices that colour the results of his intellectual pursuits 
and beliefs."^ 

The Idols of the market are errors in conversation, pre¬ 
judices embodied in words. We think that reason is the 
mistress of words, while, in fact, words every often tyrannise 
over reason. Words are generally formed in a popular sense. 
But when they are used in contexts which require precision 
and accuracy, they are misleading and serve as obstacles to 
thought. There are two kinds of Idols imposed upon the 
understanding by words. Names may be given to things which 
have no existence. Or there may be names which, though 
referring to actual objects, are ^confused, badly defined, and 
hastily and irregularly abstracted from things.’! 

The Idols of the theatre are illusions Vhich have crept 
into men’s minds from the various dogmas of peculiar systems 
of philosophy, and also from perverted rules of demonstra¬ 
tion.’! These Idols are not innate, nor do they enter the 
mind secretly. They are the results of theories and dogmas 
one consciously accepts; e.g., those who favour the Dialectical 
Materialism of Karl Marx have their own dogmas, while those 
who accept a particular Church have quite a different set of 
beliefs. 

The four kinds of Idols stand as hurdles in the way of 
a true understanding of Nature. They “must be abjured and 

* Novum Organum, I, Hi-lviii. 

flbid, I, lix and lx. 

JNovum Organum, I, xHv. 
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renounced/^ says Bacon, ‘^with! firm and solemn resolution; 
and the understanding must be completely freed and cleared 
of them, so that the access to the kingdom of man which is 
founded on the sciences, may resemble that to the kingdom of 
heaven, where no admission is conceded except to children.’^* 

We have so far explained in this chapter Bacon’s classifi¬ 
cation of the errors to which we are subject in inductive 
reasoning. But this classification is not a satisfactory one. 
It is difficult to say, e.g., which illusion is an Idol of the tribe 
and which an Idol of the den. The first variety given by 
Bacon really includes all the rest. Therefore, taking our clue 
from the various processes involved in induction, we shall 
classify the fallacies into those of observation, analogy, and 
explanation. 

iii. Errors of Observation 

These we have already explained in the chapter on 
Observation and Experiment. Errors in observation are com¬ 
mitted either due to insufficient observation or on account of 
confusing an observed fact with a preconceived theory. Over¬ 
looking facts which ought to be observed is non-observation* 
IkVrongly interpreting the facts observed is mal-observation. 

{a) Non-observation: Generally the error of passing over 
instances is due to bias. We have a tendency to consider only 
those facts which would support our theory and neglect those 
which would invalidate it. We direct our attention to positive 
instances and disregard negative instances. We mark when 
we hit and not when we miss. This is a characteristic of 
mankind as a whole, and is one of those idols which Bacon 
calls Idols of the tribe. 

{b) Mal-observation: Wrong interpretation of sense- 
impressions is mal-observation. Here too there is the work 
of bias and pre-formed theories. As Welton says, “The rustic 
who takes a tombstone brightened by the rays of the moon 
for a ghost or who interprets a donkey’s bray as the voice of 
a departed ancestor, falls into the fallacy we are now consider- 
ing. ^AIl conjurer’s tricks’ appeal to the innate facility with 
which naankind observes badly.” 

Iv. FaHades of Analogy 

{a) To the illusions arising through the wrong use of 
*IbM, I, Ixviii. 
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words, Bacon gives the name ^Idols of the market.’ A frequent 
misuse of words occurs in analogical reasoning. When meta¬ 
phorical language is faultily employed, reasoning by analogy 
goes wrong. The metropolis, e.g,, is compared to the ^heart’ 
or the ^head’ of the body; and it is argued that just as, when 
the heart grows too big or the head dropsical, the other parts 
of the body decay, even so when the metropolis develops, the 
other parts of the country are impoverished. Here the error 
in the reasoning is due to the metaphorical use of the words 
‘head’ and ‘heart.’ A little reflection will make us convinced 
of the difference that there is between the living body and a 
country. 

(b) A second source of faulty analogy is failure to dis¬ 
tinguish between essential and non-essential properties. Sound 
analogy must have as its basis resemblance between the two 
things compared in essential points—^points essentially con¬ 
nected with the inferred feature. ‘A child has come to know 
that, when the dog is pleased, he wags-his tail. On this he 
argues that, when the cat wags its tail, it must be pleased.’"^ 
The child’s argument here is a case of analogical reasoning. 
He observes a resemblance between the dog and the cat as 
regards wagging of the tail. He knows that the dog wags 
when he is pleased, and therefore concludes that the cat wags 
because it is pleased. But the resemblance is not an essential 
one such that it may serve as the ground of the inferred 
character in the cat. Hence the child’s analogy is unsound. 
V. Fallacies in Explanation 

(a) Our generalisations are very often based on insuffi¬ 
cient evidence. We observe a few instances, neglect the 
negative cases, and hastily generalise. The fallacy of non- 
observation which has already been explained is a species of 
illicit generalisation. All superstitions and sweeping statements 
.are cases of hasty generalisation. 

(b) When sequence is mistaken for consequence, succes¬ 
sion for the causal connection, the fallacy known as post hoc^ 
ergo propter hoc is committed., To argue that ‘A is because 
of C since it is after C’ is fallacious. Tt is the fallacy of false 
cause. The nature of this fallacy was discussed in Chapter 
XX. We add here an, interesting example given by Minto. 

* Bradley: Principles of Logic, p. 324. 
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“The believers in Keneim Digby^s ^Ointment of Honour’" 
appealed to experience in support of its efficacy. The treat¬ 
ment was to apply the ointment, not to the wound, but 
to the sword that had inflicted it, to dress this carefully at 
regular intervals, and, meantime, having bound up the wound, 
to leave it alone for seven days. It was observed that many 
cures followed upon this treatment. But those who inferred- 
that the cure was due to the bandaging of the sword, failed 
to observe that there was another circumstance that might 
have been instrumental, namely, the exclusion of the air and 
the leaving of the wound undisturbed while the natural heal¬ 
ing process went on. And it was found upon further observa¬ 
tion that binding up the wound alone answered the purpose 
equally well whether the sword was dressed or not.’’* 

In Shakespeare’s Henry IV we have an instance where 
the absurdity of the belief that what goes bejore must be the 
cause is pointed out by Hotspur in his retort to Glendower. 

Glendower: 

At my nativity 

The front of heaven was full of fiery shapes, 

Of burning cressets: and at my birth 
The frame and huge foundation of the earth 
Shaked like a coward. 

Hotspur: Why so it would have done at the same season,, 
if your mother’s cat had but kittened, though 
yourself had never been born. 

{c) Another fallacy which belongs to this group is using 
a generalisation which is restricted in scope forgetting the 
restriction. The law that water boils at 100 degrees Centi¬ 
grade at sea-level is true. But one might fail to notice the 
important condition, at sea-level, and expect that water should 
boil at that degree even on a hill-top. The same fallacy results 
when there is an undue extension of respect for authority. A 
man may be an acknowledged authority in a particular branch 
of learning. But it is illegitimate to swear by his name in 
tonnection with some other subject. 

{d) It is a mistake in* inductive reasoning to give up a 
wel-^established law because we meet with an apparent excep- 
* Logic, Inductive and BediicixVe, p. 29e. 



FALLACIES OF INDUCTIVE REASONING 


2S! 


tion. While testing a law, there may be counteracting forces; 
and consequently the law may appear not to function in cer¬ 
tain cases. On that account we should not think that the 
law is invalid. It is true that according to the law of gravita¬ 
tion bodies near the earth generally tend to fall towards the 
earth. But birds fly without falling, so also balloons and 
aeroplanes. If one believes that these are real exceptions not 
governed by the law of gravitation, one would be mistaken. 
These very instances, if analysed and studied carefully, would 
prove the principle and not violate it. 

(e) The cause of a phenomenon is the sum total of 
conditions positive and negative which being realised the 
phenomenon follows and in the absence of which it does not. 
In ordinary usage we do not stick to this definition of cause, 
but regard that as the cause which is the most striking condi¬ 
tion. For a communal riot, for instance, one may point out 
a particular incident as the cause. But strictly speaking, the- 
incident was only the occasion, while in the cause must be 
included so many other conditions like the strained relations 
between the communities concerned, the unhealthy emotional 
climate, bad leadership, etc. Failure to take note of all the 
factors contributing to an occurrence will result in unscientific 
and erroneous causal explanation. 

(/) Sometimes it may not be possible to say which is the 
cause and which the effect in a complex of phenomena. In such 
cases the investigator should not arbitrarily choose a factor 
and call it the cause. “That it is by no means easy to deter¬ 
mine in all cases which are the determining and which the 
determined elements in a complex phenomenon is illustrated 
by the fact that meteorologists are not agreed whether the 
copious and sudden downfalls of rain which usually attend 
thunderstorms are the cause or the effect of the electric dis¬ 
charge. The common opinion is that they are the effect, but 
Sir John Herschel held that they were the cause.’’* 

(^) In certain cases the determination of cause and 
effect may be made difficult because of the fact that the 
phenomena in question may be reciprocally related. Sir G. C. 
Lewis says, “It happens sometimes that, when a relation of 

*Weltoii: Intermediate Logic, p. 464. 
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causation is established between two facts, it is hard to decide 
which, in the given case, is the cause and which the effect, 
because they act and react upon each other, each phenomenon 
being in turn cause and effect. Thus, habits of industry may 
produce wealth, whilst the acquisition of wealth may produce 
industry; again, habits of study may sharpen the understand¬ 
ing, and the increased acuteness of the understanding may 
afterwards increase the appetite for study/^ 

{h) Individual prepossessions are responsible for a class 
of fallacies which Bacon calls ^the Idols of the den.’ Each 
individual is shut up in his cave or den and views things from 
his own standpoint. The dreamy idealist and the hard-boiled 
realist come to different conclusions regarding the nature of 
reality because their approaches differ, their dispositions are 
at variance. 

(i) Just as each individual has his prejudices and 
affections, each age and cultus have their pet notions and 
theories. Bacon calls them Tdols of the theatre,’ The Middle 
Ages in Europe had their set of dogmas. The modern era of 
science has a different set of dogmas. Theological concep¬ 
tions hold sway and govern the actions of men at one time. 
At another, scientific notions grip men’s minds and nothing 
is believed which is not measurable by the standards of science. 

Conclusion 

We have come to the close of our study of the funda¬ 
mentals of logic. The nature of thought, the principles that 
ought to govern its processes, the mistakes in reasoning that 
we most commonly make when we stray away from the path 
of truth—these and other related topics have been discussed 
in this book. Thinking is what each one of us is intimately 
concerned with. Even without our knowing, we employ logical 
principles in our daily conversation and arguments. In one 
of Moliere’s plays, a rich shopkeeper, who wishes to play the 
gentleman and to get himself educated, engages the services 
of a professor of languages. The professor teaches him that 
language is either prose or poetry, and that everything that 
ig hot poetry is necessarily prose. ^^And what am I spfeaking?” 
asks the astonished bourgeois. “You ate speaking prose,” 
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replies the professor. ^‘So I have been speaking prose all my 
life/' says the shopkeeper, ‘^without my knowing it/' and in 
his delight he hastens to inform his wife and household of the 
new discovery.* Many students of logic may find themselves 
in the same state as the shopkeeper was in when he was told 
that he was speaking prose. The science of logic appears 
difficult and strange at first. But when once its principles are 
understood we realise that we have been using them, however 
imperfectly, in our commonest thoughts and expressions. 


Quoted by A. S. Rappoport in his Friinei: of Philosophy, p. 20. 




QUESTIONS AND MODEL EXERCISES 

In this section are given questions taken mostly from Uni- 
"versity question papers and arranged to suit the order of topics 
discussed in this book, as also directions for working exercises in 
Logic with a few model answers. 

DEDUCTION 

I 

THE SCOPE OF LOGIC 

Questions: 

1. Frame a definition of Logic which you believe to be ade¬ 
quate, giving your reasons. (March ’28) 

2. Determine the scope of Logic in relation to those of 

Psychology and Ethics. (Sept. ’34) 

3. Logic is a “Normative Science.” Explain this and illus¬ 
trate the difference between Noimiative and Positive sciences. 

(Sept. ’35) 

4. Explain the relation of Logic to two other sciences allied 
to it in respect of (a) content and (b) method. (March ’29) 

5. Logic has sometimes been called the “Science of Sciences.” 

In what sense are all the other sciences part of the subject-matter 
of Logic? (April ’35) 

6. Distinguish Art from Science, and discuss how far Logic 

can be regarded as an art. (March ’37) 

7. ‘Logic deals with the form, and not with the matter of 

thought’. Discuss this statement. (Sept. ’39) 

8. How is Logic concerned with (a) thought, and (b) langu¬ 
age? (March ’40) 

9. Explain and examine the statement; “Logic is the Gram¬ 
mar of Thought, Grammar is the Logic of Language.” (Sept. ’30) 

10. Consider the claim of Logic to be a scierfce. Where does 

Logic get its material for study? (March ’41) 

11. “Some who have studied Logic cannot reason well, there¬ 
fore it is a useless study; some who have not studied Logic can 
reason weE, therefore it is an unnecessary study.” Discuss. 

(Sept. ’38) 

12. How does science differ from ordinary knowledge? 

(Sept. ’40) 

13. If some of your classmates, who have not learnt Lo^c, 

can argue as well as you can, what is the advantage of studying 
Logic? (Mysore ’43) 

11 

THE DOCTRINE OF TERMS 
Model Exercises; 

Give the logical characteristics of the following terms in thick 
types. 

(a) Mr. Asquith is the Prime Mimster of England. 

(b) All British citizens are free. 

(c) The soul of a nation cannot be conquered. 

(d) This is the house that Jack Built, 
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Influenza is sometimes serious. 

Piety is a virtue. 

Milton was blind, 

i. Mr. Asquith: Singular, Concrete, Positive, Absolute,. 

ii. The Prime Minister of England: Significant Singular,. 
Positive, Absolute. 

All British citizens: General, Concrete, Positive, Abso- 

The soul of a nation: General, Abstract, Positive, Abso- 

The house that Jack built: Significant Singular, Con¬ 
crete, Positive, Absolute. 

(e) Influenza: General, Concrete, Positive, Absolute. 

(f) i. Piety: Singular, Abstract, Positive, Absolute. 

ii. A virtue: General, Abstract, Positive, Absolute. 

(g) Blind: General, Concrete, Privative, Absolute. 

Note: It shoxild be enough to identify a given term from the 
following standpoints: 

i. Singular, General or Collective. 

ii. Abstract or Concrete. 

iii. Positive, Negative or Privative. 

iv. Absolute or Relative. 

Except where we have a possibility of more than one mean¬ 
ing, we need not identify terms as univocal (as different from- 
equivocal terms). Similarly, except where we have a combina¬ 
tion of words constituting a term, we need not have a recourse to 
lie distinction, between simple and composite terms. The reason 
for this view is not far to seek. In Logic we are concerned only 
with words with a definite meaning, "^^erever we come across a 
word or a combination of words, we must make sure that the 
meaning is unambiguous. Where it is not, Logic refuses to go 
further. A term must, in a given context, stand for something 
definite. Otherwise it is not a term. 

As for the distinction between simple and composite, it is un¬ 
necessary to point out that a term is a simple one when it is made 
of only one word. 

The distinction between categorematic and syncategorematic 
plainly refers to words—^those which can stand by themselves and 
convey an intelligible meaning and those which cannot. Terms 
proper must always convey an intelligible meaning. If they do 
not, they are not terms. 

One other distinction is also pointless. Every term has both 
connotation and denotation, though in a given context one or the- 
other aspeot may be more prominent. There is no point there¬ 
fore in Sientifying a tenh as oonnotative or non-connotalive. 


(e) 

(f) 
(fl) 

Answer 

(a) 


Concrete, 

(b) 

lute. 

(c) 

lute. 

(d) 
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Questions: 

1. Dis&igtiish between Name, Term and Concept. 

2. (a) When is a term said to be (i) equivocal, (ii) general, 
(iii) negative, (iv) non-connofetive. 

(b) Discuss if connotation means all the known qiialMes 
of a thing. (March ’34) 

3. ‘Extension and intension vary in inverse ratio’—^Discuss. 

(March ’32) 

4. Distinguish a connotative from a non-connotative tenUj 

and discuss whether proper names are connotative or non-con- 
notative. (Sept. ’37) 

5. Explain the difference between the distributive and the 
collective use of a name. State whether the subject of each of 
the following propositions is used distributively or collectively. 

(a) The students surrounded the building. 

(b) The students filled up class enrolment forms. 

(c) All the fish weighed twenty pounds. 

(d) All the angles of a triangle are less than two right 
angles. 

(Latta & Macbeath.> 

6. State the logical characteristics of the terms in thick types: 

(a) Kautilya is the Indian Machiavelli. 

(b) Germany’s oldest lighthouse stands on Newark Islands. 

(c) Great sMps require deep wateocs. 

(d) Forgiveness is greater than revenge. 

7. Give the logical characteristics of the terms in the follow¬ 
ing: 

He is a Tilak.. 

The dumb are ignorant. (Annamalai, ’38) 

8. Arrange the following terms according to increasing deno¬ 
tation:— 

marble statue, representation of the human figure, piece of 
art, marble statue of a king, human product. 

9. Describe the logical characteristics of the terms in thick 
types in:^— 

(1) The love of God is the crown of knowledge. 

(2) The spread of violence is lamentable. 

(3) A drop of water contains millions of microscopic germs^ 

(Annamalai, ’40) 

10. Give the logical characteristics of:—^ 

window, the syndicate, nationality, the dumb millions. 

(Annamalai, ’38) 

ni 

THE PREDICABLES 

Model Exercises: 

1. Give propositions predicating a differentia, a property, a 
separable and an inseparable accideris of ‘School-boys.’ 

17 
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Answer 

All school-boys are those who go to school for receiving edu¬ 
cation (Differentia). 

All school-boys are those who know their teachers (Pro- 

prinm). ,, t 

Some school-boys are mischievous (separable accidens). 

All school-boys are liable to err (inseparable accidens). 

2. Indicate the predicable used in the following propositions: 

(a) Properly educated subjects are a great help to their 
rulers (Proprium). 

(b) All Negroes have snub-noses (Inseparable accidens). 

(c) Eivers are water-roads connecting various countries 
{Genus and Proprium). 

(d) Man is a progressive animal (Proprium and Genus). 

(e) Some men are incapable of generous feelings (separable 
accidens). 

(f) A wilful man must have his way (Differentia). 

Note: The answer is given within brackets at the end of each 

proposition. 

3. Illustrate the five predicables with reference to the terra. 
"College.’ 

Answer 

All colleges are educational institutions (Genus). 

Some colleges are Medical colleges (species of the genua 
"college.’) 

All colleges are educational institutions imparting higher 
education to students and training them for degree examinations 
(Differentia). 

Ail colleges exercise a healthy influence on the minds of stu¬ 
dents (Proprium). 

Some colleges have European Principals (Accidens), 
Questions: 

1. Give three examples of terms standing to one another in 
the following relations:— 

(a) Species and genus, (b) species and accidens, (c) se¬ 
cies and property, (d) species and differentia. 

2. Which predicable does each of the following statements 
fflustrate:— 

(a) Isosceles triangles have two of their angles equal to 
each other. 

(b) Preachers are teaichers. 

(c) Logic, is a good^ mental discipline. 

(d) Even men are animals. 

(e) Two ^^ght lines cannot enclose a space. 

(f) umbrella protects a man from the sum 

(g) All democracies are govmimeats. 

W 'CkOws are black. 
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DEFINIHOK 

]\IoDEL Exercises: 

Examine the fdllowing dejSnitions:— 

(i) Logic is a mental science. 

This definition is too wide because ‘mental science’ is the 
^enus of logic, and the differentia is not stated. 

(ii) A pump is a water-raising machine worked by a handle^ 
This is too narrow, because there are pumps which are not 

■worked by hand. 

((iii) Gold is a kind of metal. 

‘Kind of is a vague expression. So the definition is ambi¬ 
guous. 

(iv) Thytoid is a glandular organ in the trachea. 

This definition is not readily intelligible, and hence is 
•obscure. 

<v) Architecture is frozen music. 

Architecture is not music but is likened to music. So th® 
•definition is figurative. 

(vi) Man is a human being. 

‘Man’ and ‘human’ are much the same. Hence the defini¬ 
tion is synonymous or the tautologous. 

(vii) life is the opposite of death. 

What life is is not stated, but only what it is not. So it is a 
negative definition. 

Questions: 

1. Explain clearly what is meant by definition per genus 
differentiam, and compare it with genetic definition, (1921) 

2. State the main requirements of a good defibaition. 

(Sept ’25) 

3. Test the following definitions:— 

(a) Stupidity is the absmice of intelligence. 

(fo) Fine is a pecuniary mxjlct. 

(c) Iron is a cheap metal. 

<d) Health is wealth. 

(e) Music is expensive noise. 

(f) Mind is a tabula rasa. 

(g) A square is a four-sided figure. 

(h) Man is a featherleSs biped. 

4. Test the logical validity of the following definitions:— 

(i) Duration is a temporal slab* of nature, 

(ii) Wisdom is the avoidance of folly. 

(iii) Causality is the uniform antecedence in time. 

(Annamalai, ’39) 

(iv) An idle person is one who does not like to work. 

(v) Logic is a machine for combating fallacy. 

<vi) A Legislator is a member of mther the .Le^^tive 
Council or Legislative Assfembly* (Annamalai, 
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(vii) A wireless set is an electrical apparatus operated! 
without wires. 

(viii) A nut is something with a shell and good to eat. 

(ix) A statesman is a politician who is| not yet found out. 

(x) A gentleman is one who has no visible means of 

support. 

(xi) The University is the gateway to higher employ-- 

ment. (Mysore 

V 

DIVISION 

Model Exercises: 

Examine the following divisions:— 

(i) Students into men, women, research students and 
under-graduates. 

The rule that there should be only one fundamentum divi- 
sionis in a single act of division is not observed here. There are 
two principles, viz., sex and nature of study. Hence this is a 
cross-division. 

(ii) Keligions into Monotheism, Christianity and Presby¬ 
terianism. 

This violates the rule, Divisio ne fiat per saltnm, i.e., division 
must not make a leap. A species and its sub-species are given 
here as if they were co-ordinate with the genus. The division 
is not also exhaustive. 

(iii) Tree into branches, stem and roots. 

This is a physical partition of ‘tree’ into its parts, and hence 
not a logical division. 

(iv) Terms into connotative and non-connotative. 

This is division by dichotomy (vide p. 35). 

(v) Human nature into body, mind and spirit. 

This is a conceptual analysis of human nature. Therefore it 
is a metaphysical division. 

(vi) Found into a coin in British currency, a weight in 
measurement.and a place where stray cattle are kept. 

The various meanings of an ambiguous word are given here. 
Hence it is a verbal division. 


Questions: 

1. Distinguish between logical definition and division, and 

show how the two are related, illustrating your answer with a 
suitable example. (Sept. ’2t> 

2. What is logical division? “What are its laws? How is it 
diSerept from verbal division and metaphysic^ analysis? 


« « 1 . , . (April 

3^. Explain aud illustrate the distinction between co^division 

and aross-division. (1920) 

^ dichotomy depends upon the law of Ex— 

Middle ’ (1919) 
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'5. Test the foEowing divisions:— 

(a) Mai into Hindus^ Christians and Muhammadans. 

(b) Indians into North Indians, South Indians and Andhras. 

(c) Books into literary, philosophical, political, interesting 
and cloth-bound. 

(d) Terms into singular, general, concrete and negative^ 

(e) Organisms into plants, animals and social organisms, 

(f) Substances into ponderable, imponderable and spiritual. 

(g) Mind into knowing, feeling and willing. 

(h) Vice into an immoral act and a mechanical instrument. 

(i) Games into those that are athletic and those that are 
Intellectual. 

(j) Buildiags into stone, mortar, tiles and timber. 

(k) Teachers into popular, impressive, poor, powerless and 
harmless persons. 

(l) States into monarchical, industrialist, progressive and 
imperialist polities. 


VI 

PROFOSmONS 

Model Exercises: 

Reduce the following to logical form:— 

(i) Every Spartan is not a hero. 

XiE.—Some Spartans are not heroes. (O) 

,(ii) Not every one is a good judge of his own interests. 

L.F.—Some people are not good judges of their own 
interests. (O) 

(iii) All are not wise who read much. 

L.F.—Some who read much are not wise. (O) 

(iv) A fool is not always wrong. 

L.F.—Some -fools are not wrong. (O) 

(v) The virtuous are seldom miserable. 

L.F.—Some virtuous people are not miserable. (O) 

(vi) Few men really know their own mind. 

L.F.—Some men are not those who really know their 
own mind. (O) 

<vii) A few students wfere present. 


LE.—-Some students are those who were present. (I) 
{viii) Few men have not suffered disappointment. 

LJ*.—Some men are those who have suffered dis¬ 
appointment. (I) 

<ix) Many Americans are rich. 

L.F.—Some Americans are rich. (!) 

(x) Only the wise are happy. 

L.F.—^Either: No non-wise persons are happy; (E) 
Or: All happy persons are wise. fA) 

<xi) Nothing is beautiful except truth. 

L.F.—Mther: No non-truth is beautiful; (E) 

Or: All beautiful things are truths. (A) 
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(xii) All your anxiety^will not save liim 

L.F.~None of your anxiety is one which will save^ 


him. (E) 

(xiii) Neither riches nor honour can banish anxiety. 

L.F.—^No riches are those which can banish 

anxieiy. (E) 

and 

Honour is not that which can banish anxiety. (E) 

(xiv) Two lies do not make a truth. 

L.F.—No lies are such that any two of them can make 
a truth. (E) 

(xv) Opinions differ. 

L.F.—Some men are those who differ in their 

opinions. (I) 

(xvi) It never rains, but pours. 

L.F.—^All instances of rainfall are instances of heavy 
downpour. (A) 

(xvii) Many are called, but few are chosen. 

L.F.—Sortie of those who are called are not those who 
are chosen. (O) 

(xviii) Firm at his post he stood. 

L.F.—^He is one who stood firm at his post. (A) 

(xix) The boy stood on the burning deck whence all but 
he had fied. 

L.F.—(a) All persons other than the boy, are those 
who had fled. (A> 

(b) No persons other than the boy are those 
who stood on the burning deck. (E) 

(xx) It snows. 

L.F,—Snow is something which is falling now. (A) 

Questions: 


1. Examine the meanings of the following expressions and 

smow their relation to one another—^Judgment, Proposition, Con-* 
c^t, Term. (1922) 

2. “Judgment is the unit of thought.^’ Explain. (1919) 

3. What is meant by the (quantity and quality of propositions?" 

^ ™ . (Sept. ’25) 

4. What are (1) Indesignate, and (2) Exclusive propositions? 

3how how each should be interpreted. (1919) 

5. Reduce the following statements to logical form:— 

(a) Any man but a saint would have lost his temper.. 

(b) Honesty is not alwa 5 ?^ the best policy. 

(c) None but the brave deserve the fair. 

(d) R may rain this evening. 

(e) Not all ^md writers are good speakers. 

(f) Shall we submit to sudh a tyranny as flais? 
to Th^ rode back, but not the six hundred. 

(li) Beware of the do^! 
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(i) Money is the miser^s end. 

( з ) The more the merrier. 

(k) Except when they are naughty, children are invariahly 

good. 

(l) They also serve who only stand and wait. 

(m) It is an ill-wind that blows nobody good. 

(n) All is well that ends well. 

(o) None but the educated are fit to vote. 

(p) Few important discoveries are due to accident, 

(q) He who digs a pit for others falls in himself. 

(r) Every mark of weakness is not a disgrace. 

(s) Not all are friends who profess to be so. 

(t) Only ignorant people believe in witchcraft. 

(и) Better late than never. 

(v) What has been may be again. 

(w) It needs two to make a quarrel. 

(x) Fine feathers do not make fine birds. 

(y) We smile not only when we are pleased. 

(z) Unasked advice is seldom acceptable. 


THE IMPORT OF PROPOSITIONS 

Questions: 

1. What various theories have been held regarding the im¬ 
port of propositions? Which do you favour and why? 

(Sept. 1927) 

2 . What are the various ways in which a proposition c^ be 

understood? Discuss their relative merits. (Annamalai ’39)’ 

vm 

THE LAWS OF THOUGHT 

Qu^ESTIONSf 

1 . Explain the nature and function of the laws of thought. 

2. ‘The Laws of Thought’ express the one great principle that 
reality is systematic, coherent and intelligible. Discuss. 

DC 

THE OPPOSITION OF PROPOSITIONS 

Model Exercises: 

1. If the statem^t ‘All men are liars’ is Mse, what can you 
say about the truth or falsity of the following: 

(i) No men are liars. 

(ii) Some men are liars. 

(iii) Some men are not bars. 

Answer ^ ^ ^ 

( 1 ) is doubtful, since it is the contrary of the given state¬ 
ment. 
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(ii) is doubtful, since it is the subaltern of the given state- 
nient» 

(ill) is true, since it is the contradictory of the given state¬ 
ment. 

2. Elucidate the opposition between the first and the rest of 
the following propositions:— 

(i) Only the faithful are happy. ^ ^ , 

(ii) Nobody can hold that those who are happy are taithhil. 

(iii) Indeed no people who are happy are at all faithful. (1913) 


Answer 

(i) L,F.—All happy persons are faithful. 

(ii) L.F.—Sonae happy persons are not faithful. 

(iii) L.F.—No happy persons are faithful. ^ 

(ii) is the contradictory of (i). 

(iii) is the contrary of (i). 

3 . Find the relation of opposition between the first of the fol¬ 


lowing and the rest:— i . • 

(i) I have met no case of Influenza which if taken in time 
was fatal. 

(ii) I have met at least one case of Influenza which taken in 
time was not fatal. 

(iii) I have met one case 6f Influenza which though taken in 
time was fatal. 

(iv) I have not met a single case of Influenza which though 

taken in time was not fatal. (1919) 


Answer 

(i) L.F.—^No cases of Influenza, taken in time, are fatal. (E) 

(ii) L.F.—Some cases of Influenza, taken in time, are not 

fatal. .(O) 

(iii) LE.—Some cases of Influenza, though taken in time, 

are fatal, (1) 

(iv) L.F.—^All cases of Influenza, though taken in time, are 

fatal. (A) 

(ii) is the subaltern of (i). 

(iii) is the contradictory of (i). 

(iv) is the contrary of (i). 

Note. For the purposes of this exercise the phrase *I have 
mef is omitted. 

4. Test the validity of the following arjgument;— 

(a) Epimenides says all Cretans are liars, 

(b) Epimenides is a Cretan, hence what he says is not true. 

(c) Cretans, therefore, are not liars. 

(d) But Epimenides is a Cretan, and wliat he says must, 
therefore, be true. 

(e) Since Epimenides says tdl Cretans are liars, his state¬ 
ment must be true; 

(From S. 1^, Suryanarayana Sastri’s Emdiineiits of Logic, part I, 
p, 96). 
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Answer 

The purpose of this argument is to establish the truth of the 
•statement of ,Epimenides on the groxmd of its falsity. -Evidently 
this is absurd. A careful student of Logic will find here an ingeni¬ 
ous violation of the laws of opposition. The Second proposition, 
viz., (b) says that Epimenides’ statement should be rejected on the 
ground of his own assertion. The rejection of the universal affir¬ 
mative ‘All Cretans are liars’ implies the acceptance of its contra¬ 
dictory, and not that of its contrary. The proposition (c) therefore, 
really means ‘Some Cretans are not liars.’ From this it does not 
follow that Epimenides is not a liar. The propositions (d) and (e) 
would follow only if (c) were a universal negative. Thus the 
,queer argument that the rejection of Epimenides’ statement in¬ 
volves the acceptance thereof is not valid. 

Questions: 

1. Explain the phrase ‘opposition of propositions’ and com- 

*pare contrariety with sub-contrariety. (Sept, ’30) 

2. State all the propositions in ‘opposition’ to the following, 

explaining the nature of the ‘opposition’ in each case:—Some of 
the ablest men I know are talkative. (April ’36) 

3. Given the proposition, ‘some men are unjust’ as true, state 

the propositions that can be infei'red from it (a) as true, (b) as 
false and (c) as doubtful. ^ (April ’37) 

4. (a) Explain the distinction between contrary and contra¬ 
dictory propositions. 

(b) Give the contrary (or sub-contrary) and the contra- 
«dictory oft 

(i) No coward need apply. 

(ii) Smoking affects the throatr 

' (iii) Some victories are worse than defeats. (Annamalai ’38) 

X 

IMMEDIATE INFERENCE 

Model Exercises: 

1. State the obverse of each of the following:— 

(a) If a body is heatec^ it rises in temperature. 

Obverse. If a body is heated, it do^s not fail to rise in 

temperature. 

(b) If a term is abstract, it is not singular. 

Obverse. If a term is abstract, it is other than singular, 

(Sept. ’37) 

2. Convert the following propositions and state the peculiari¬ 
ties, if any, you notice in converting them:— 

(a) Mr. Asquith is the Prime Minister of England. (S a P) 

Converse: The Prime Minister of England is Mr. Asquith. 

(P aS) 

This is the simple converse of the original proposition wMch is 
A, since the subject and predicate of the original A proposition 
.are singular terms. $ 
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(b) All British citizens are free. (S a P)' 

Converse: Some free people are British citizens. (P i S) 
This is conversion by limitation of the original A proposition. 

(1914) 

3. Give, if possible, the contrary, the obverse and the con* 
trapositive of:— 

If it is right for a man to vote, it is right for a woman too. 
Answer 

Hypothetical propositions do not admit of distinctions of 
quantity. Moreover, they express a relation of dependence, and not 
that of concomitance. If S, then P,’ means that P follows from S. 
We cannot be certain that where P exists, there S also must exist. 
Hence hypothetical propositions cannot be converted. It will be 
clear, then, that we cannot have contraposition for the given pro* 
position. 

The contrary is: If it is right for a man to vote, it is not right, 
for a woman to vote. 

Obverse: If it is right for a man to vote, it does not follow that 
it is not right for a woman to vote. 

4. Educe as many propositions as possible from ‘the square of 
three is nine.’ 

Original: The square of three is nine. ((S a P) 

Obverse: The square of three is not other than nine. (S e P) 

Partial contrapositive: No number other than nine is the square 
of three. (P e S) 

Full contrapositive: All numbers other than nine are ni^bers 
other than the square of three. (P a S) 

Full inverse: Some numbers other than the square of three ^ are 
numbers other than nine. (S i P) 

Partial inverse: Some numbers other than the square of three 
are not nine. (S o P) 

Converse: Nine is the square of three. (P a S) 

Ob verted converse: No nine is other than the square of three. 

(PeS) 

Note. Since the, terms ‘the square of three’ and ‘nine’ are 
singular terms, the conversion is simple. 

5. Examine the logical relationship between the first and each' 
of the rest of the following propositions:— 

(i) None but graduates wore gowns. 

(ii) Some graduates did not wear gowns, 

(iii) Some who wore go-wns were not graduates. 

(iv) None who was not a graduate wore a gown. 

Answer 

The logical form of the first proposition is either ‘All those- 
who wore gowns are graduates’, or ‘No non-graduates are those* 
who wore gowns.’ 
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3Let us have the E form and see how the other propositions 
are related to the first. 

The eduction scheme for E is this:— 

Se P 

^aP PeS 

P i S P a S 

P o vS » i P 

S'o ? 

Here: S=non-graduates 
S=:graduates 

Pznthose who wore gowns 
P=those who did not wear gowns. 

(ii) L.F.:—Some graduates are not those who wore gowns 

(^oP). _ 

This is the sub-contrary of S i P which is the partial inverse of 
S e P, the first proposition. 

(iii) L.F.:—Some who wore gowns are not graduates (P o S). 

This is the contradictory of P a S which is the obverted 
converse of S e P. 

(iv) L.F,:—No non-graduates are those who wore gowns 
(S e P). 

This is the same as the original. 

6. Given the truth of the proposition ‘All voters have a share 
in the management of the country,’ what can you infer about (i) 
non-voters, (ii) those who have no share in the management of 
the country, and (iii) those„who have a share in the management 
of the country. 

Answer 

The logical form of the given proposition is ‘All voters are 
those who have a share in the management of the country.’ 

The meaning of the question is, ‘What inferences can you draw 
from the truth of the given proposition with (i) S as the subject, 
(ii) P as the subject, and (iii) P as the subject?’ The educts having 
S as the subject are full and partial inverses; those having P as the 
subject are full and partial contrapositives, and those having P as 
the subject are converse and obverted converse. 

Eduction Scheme : S a P 

S eP P iS^ 

PeS PoS 
P a S^ 

S i P 
S o P 
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(i) S i P: Some non-voters are those who do not have a share 
in the m^agement of the coxintry. 

S o P: Some non-voters are not those who have a share in 
the management of the country. 

(ii) P e S: No persons who do not have a share in the manage¬ 
ment of jthejiountry are voters. 

P a S: All persons who do not have a share in the manage¬ 
ment of the country are non-voters. 

(iii) P i S: Some who havd^a share in the management of 
the country are voters. 

(iv) P o S: Some who have a share in the management of the 
•country are not non-voters. 

7. Consider the following:— 

(a) (i) Warmth is agreeable: therefore cold is disagreeable. 

This is material obversion or illogical obversion. It violates 
the rules of obversion that (a) the quality of the proposition must 
be changed and that (b) the contradictory of the original predicate 
must be given in the obverse. We notice here that the quality of 
the proposition is not changed and that the contrary (not the con¬ 
tradictory) of the predicate is given. Whereas in a valid obverse, 
tjie subject is not changed at all, here the subject is replaced by its 
contrary. 

(ii) ‘All brave men are generous. Therefore all generous men 
are brave’—(Creighton). 

The correct logical converse will be ‘some generous men are 
brave’ as most A propositions must be converted only per accidens 
—not simply. Though we are not likely to commit such mistakes 
in working exercises, in the heat of debate we are likely to 
.assume that what is stated imiversally about the subject is stated 
universally about the predicate also. 

(iii) No dogs are Hpeds. Therefore, all non-bipeds are dogs 
{i.e., S e P, therefore P a S). 

This is a fallacy of Contraposition, correct contrapositive 
will be ‘some non-bipeds are dogs’ (i.e., P i S). 

“A fallacy of contraposition is only possible when the given 
premise is an E or I proposition or hypothetical proposition of 
corresponding form”.—(Welton and Monahan). 

(iv) Thought is existence. Therefore what contains no ele¬ 
ment of thought is non-existence. 

This is a fallacy of Inversion. In fallacies of Inversion we 
arpe from All S is P that No S is P or from No S is P that All 
S is P. It Will be equally fallacious to argue thus: If S is M, it is 
P. Therefore if S is not M, it is not P. 

Inductively also we are likely to commit this error. Though a 
condition is toown to produce a certain effect, its absence cannot be 
taken as ruling out the presence of that effect through some other 
agency. Because a certain flower is fertilised while it is visited by 
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insects, it does not follow that it could not be fertilized if no insects 
came near it.’—(Welton and Monahan) 

(b) (i) A lawyer is a man. Therefore a good lawyer is a good 
man. 

This is Immediate Inference by Added Determinants. The 
inference given above is invalid as the determinant ‘good’ qualifies 
Subject and Predicate, not alike but differently. 

(ii) All jurors are tax-payers. Therefore, a majority of 
jurors is a majority of tax-payers. 

This is Immediate Inference by complex conception. The 
inference here is invalid, as there is variation in significance. A 
majority of jurors cannot be a majority of tax-payers. 

(iii) A is the grandfather of B. Therefore B is the grand¬ 
child of A. 

This is valid Immediate Inference by Converse Relation. 

In Immediate Inferences by Added Determinants and by com¬ 
plex conception caution must be exercised. There should be ho 
variatioh in significance by adding the same qualification to S and 
P. Similarly in complex conception also, the new conception must 
not vary in significance. It is advisable to see in all such cases 
that the qualification is not accidental to the nature of S and P. 

Immediate Inference by Converse Relation cannot be judged to 
be valid or invalid by a reference to logical rules only. They require 
knowledge of the particular spheres and relations (temporal, 
spatial, etc.) to which they refer. 

Questions: 

1. Distinguish between mediate and immediate inference and 
decide whether immediate inference is really inference. Would you 
prefer to designate the latter ‘Interpretation of proposition’? If 
so, state reasons for so doing. 

2. Explain the terms contrapositive and full inverse. Why is 

there no inverse for I and O. (Sept, ’34) 

3. Draw as many inferences as you can from:— 

(a) All monochromatic light is coloured. 

(b) No poets are guided by reason. 

(c) Some have greatness thrust upon them. 

(d) Some people are not considerate. 

4. Assign the logical relation between the first of the follow¬ 
ing propositions apd each of the rest:— 

(a) Madrasis alone are progressive. 

(b) Some non-Madrasis are not progressive. 

(c) Some non-progressive people are Madrasis. 

(d) No progressive people are non-Madrasis. 

(e) All Madrasis are not progressive. ^ 

(f) Some Madrasis are not progressive. (Sept. ’34> 

5. Given the truth of the proposition “All peace-lovers are 
blessed”, what can you infer about (i) war-lords (to be treated 
here as the contradictory of peace-lovers), (ii) those who are 
blessed, and (iii) those who are not blessed? 
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6. Examine the following:— 

(i) A false weight is an abomination to the Lord. Therefore 

a just weight is His delight. (March ’34) 

(ii) A tortoise is an animal. Therefore a swift tortoise is a 
swift animal. 

(iii) Wealth is desirable. Therefore poverty is undesirable. 

(iv) Protestants are Christians. Therefore a majority of Pro¬ 
testants are a majority of Christians. 

(v) All equilateral triangles are equiangular. Therefore all 
equiangular triangles are equilateral. 

(vi) A bad man must be miserable because happiness is the 

result of well-doing. (March ’39) 

(vii) All coals are atoms of carbon. Therefore some atoms of 

carbon are coals. (Creighton) 

(viii) If we can be sure that the inconsistent is unreal, we 
must logically be just as sure that the real is consistent. (Bradley) 

(ix) Existent circles are all imperfect. There must therefore 
be something other than existent circles which is perfect. 

(Latta and Macbeath) 

(x) War IS productive of evil. Therefore peace is beneficial. 

(March ’40) 

7. Give the contradictory, the contrapositive and the inverse 
of: 

(1) He can never become a Hitler who has the slightest of 
the Gandhi in him. 


(2) Only intelligent persons can rise to positions of eminence 
in the learned professions. (Annamalai ’43) 

8. State the logical relation between the first of the following 
propositions and each of the rest. If the first proposition is true 
what can you infer about the truth or falsity of the rest? 

(a) No sensible man ever questions a woman’s word. 

(b) Some who are not sensible question a woman’s word. 

(c) Some who do not question a woman’s word are not 
sensible. 


(d) All those who question a woman’s word are persons 
who are sensible. (Annamalai ’39) 

9. Examine the following inferences:— 

Irish women are pretty,” inevitably implies 
Some Irish women are not pretty.” 

j 3 smokers do not drink,” therefore “Some drinkers 

do not smoke. 


niggarSygenerous,” therefore “All poor men are 

(d) A poet is a man, therefore a good poet is a good man. 

^si^ the logical relationship between the first and eack 
of the following propositions:— 

righteous command confidence. 

{o) borne who command confidence are not righteous. 
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(3) None who does not command confidence is righteous. 

(4) Some who are righteous do not command confidence. 

(Mysore ^43) 

11. Educe as many propositions as you can from the proposi¬ 
tion “None but cowards claim to be virtuous.” (Mysore ^43) 

12. (1) If it is true that ‘there is no disgrace in losing when 
one has done one’s best,’ does it follow that ‘those who win 
deserve no particular glory’? 

(2) Heat expands bodies, therefore cold contracts them. 

(Mysore ’43) 

13. Draw all the possible inferences from ‘Only fools fail to 

learn from experience.’ (Mysore ’43 & ’44) 

14. Give the logical relation between the first proposition and 
each of the rest:— 

(1) All dealers are producers. 

(2) None who are producers are dealers. 

(3) Some who are not dealers are not producers. 

(4) Some producers are not other than dealers. 

(5) Some dealers are persons other than producers. 

(6) Some who are other than dealers are producers. 

(Mysore *43) 

15. State the relation between the proposition ‘No ambitious 
men are successful’ and each of the following:— 

(1) Ambitious men are sometimes successful. 

(2) Only unsuccessful men are unambitious. 

(3) Not a few successful men are unambitious. 

(4) Some ambitious men are not unsuccessful. 

16. Examine the following:— 

(1) Only fools say so; therefore every one who says so is a 

fool. 

(2) Boys love play; therefore, old men are averse to play. 

(Mysore ’44) 


XI 

THE CATEGOEICAL SYLLOGISM 
Model Exercises: 


State the following arguments in logical form, and give the 
symbolic equivalent in each case:— 

1. Gold is not a compoimd substance; for it is a metal, and 
none of the metals are compounds. (Creighton and Smart, p. 145) 
We must first find the conclusion and then arrange the pre- 
.mises thus: 

Conclusion: Gold is not a compound substance. 

So the syllogism will be: 

No metals are compounds M e P 

Gold is a metal S a M 

A Gold is not a compoimd A S e F 
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2. This man shares his money with the poor, but no thief 
ever does this, therefore this man is not a thief. 

(Creighton and Smart, p. 145) 

Conclusion: This man is not a thief. 

The syllogism will be: 

No thief is a person who shares his money with the poor. P e M 
This man is a person who shares his money with the poor. S a M 
This man is not a thief /. S e F' 

3. All truly rich people are content with what they have. An 
envious man is not content with what he has; no envious man 
therefore is truly rich. 

Conclusion: No envious man is truly rich. 

The syllogism will be: 

All truly rich people are those content with what they have. P a M 
No envious man is content with what he has. S e M 

No envious man is truly rich. /, S e P 

Questions: 

1. (a) Why is the middle term so called? 

(fo) Why should the middle term be distributed at least 
once in the premises? (March *32) 

2. Write short notes on: (i) Illicit Process, (ii) The dictum de 

Omni et nullo. (1917) 

3. Arrange the following arguments in syllogistic form and 
test their validity, with reference to the general rules of the syllo¬ 
gism:— 

(a) All suffragettes are women and all suffragettes are 

progressive; hence all women are progressive. (April ’36) 

(b) Birds have wings; bats are not birds; therefore bats 

have no wings. (March ’24) 

(c) ‘Dear Alice,’ said Peggy, T am going to tell you where 

father has gone. Father has gone to Heaven.’ ‘Must mother go 
there too?’ asked Alice. ‘Not yet, Alice dear. Mother isn’t dead.’ 
‘Then father is dead,’ said Alice, with a rapidity of syllogism that 
took Peggy aback. (1911) 

(d) Socrates must have been happy, for wise men alone 
are happy. 


XII 

THE FIGURES AND MOODS 

Problems bearing on the syllogism cannot be worked out 
without a clear understanding of the General Rules of the 
syllogism. So, to work the problems correctly, the student must 
make sure that his knowledge of the General Rules is sound. 
Then he must proceed to apply these rules and derive the mood' 
and figure of arguments. He must be in a position to arrive at 
the answer without reference to the mnemonic lines. He must 
not argue from the figure but must argue to it. 
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IModel Exercises: 

1. Given I as the major premise, what can yon determine 
from general principles as to the figure and the mood? 

(March 1929) 

I is the major premise. I propositions distribute neither sub¬ 
ject nor predicate. So whether we have it as M i P or as P i M, 
neither the middle term nor the major is distributed. In a valid 
syllogism, the middle term must be distributed at least once. So, 
it must be distributed here in the minor premise. If it is distri¬ 
buted as the predicate of negative proposition, it will give rise 
to the fallacy of illicit major thus: one of the premises being 
negative, the conclusion will be negative. So P the major term 
will be distributed in the conclusion. To avoid illicit major, it 
must be distributed in its own premise. But the major premise 
is an I proposition where no term is distributed. We must there¬ 
fore have a universal affirmative proposition as the minor premise 
with the middle term as its subject. The following combinations 
are, then, possible. 

M i P P i M 

M a S Mas 

S i P A S i P 

With I as the major premise, we can construct an argument in 
Disamis in the third figure and Dimaris in the fourth figure. 

2. Is it possible for both the major and the minor terms to 

be undistributed in the premises? (1920) 

If both the minor and major terms are undistributed in their 
premises, they must be undistributed in the conclusion also to 
avoid the Illicit process of the minor and major terms. The con¬ 
clusion, then, must be S i P. The major premise may be either 
M a P or M i P or P i M. If it is M a P, the minor may be M a S 
or M i S, or S i M as in none of the combinations S is distributed. 
Combining these, we get 

MaP 

S i M 

/. S i P which is Darii in the Ist figure; 

MaP 

MaS 

S i P which is Darapti in the 3rd figure, and 

MaP 

M i S 

S i P which is Datisi in the same figure. If we have 
M i P as the major, we can have only M a S as the minor. 

10 
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This wi!l give us 

M i P 
M a S 

S i P which isDisamis in the third figure. With 
F i M the major and M a S as the minor we have 
P i M 
M a S 


S i P which is Dimaris in the fourth figtire. 

Thus we have Darii in the first figure, Darapti, Datisi and 
Bis^Hss in the third figure and Dimaris in the fourth figure.^ In 
ail these syllogisms, the Minor and Major terms are undistributed 
in the premises. 

3. If in a valid syllogism we substitute for both the premises 

their contradictories, can we prove the contradictory of the 
original conclusion? (Sept. 

We cannot have AA as the two premises since their contra"^> 
dictories are OO and from two negatives, no conclusion can be 
drawn. Nor can EE be the premises for no syllogism can be con¬ 
structed with two negatives. We cannot try IE as they will giVe 
rise to the fallacy of Illicit Major. We are then left with these 
possibilities. 

(1) A (-2) O (3) E 

O A I 

O O O 

Let us take the first. The contradictories of AO are OA. 

But the conclusion will be the same as the original conclusion, 
not its contradictory. 

Similarly taking the second, we find the contradictories of OA 
are AO. But the conclusion is again O. Taking the third we 
have IE. But from this combination no conclusion is possible. 
Thus we cannot, by replacing the premises by their contradic¬ 
tories, get a conclusion which is the contradictory of the original. 

4. If the conclusion of a syllogism be a universal negative, 

determine the mood and figure. (March 1922) 

The conclusion is universal negative, i.e., S e P. So both pre¬ 
mises must be universal, one affirmative and one negative. We 
get the following combinations. 

i^aM PaM PeM MeP 

MeS SeM SaM SaM 


S e P S e P S e P A S e P 

That is, Cameiies in the fourth figure, Camestres and Cesare 
in the second figure and Celarent in the first figure. 

We cannot have M a P as it would make for the fallacy of 
Illicit Major, nor M a S as it would give rise to the fallacy of 
Elicit Minor. 
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5. If the major premise and the conclusion of a valid 
^ism agree in quantity bnt differ in quality, find the mood and 
figure. (191'4) 

The major premise and conclusion agree in quantity but differ 
in quality. Leaving the question of quantity for the moment, we 
may think of two combinations—one where the J^ajor is afiir-^ 
mative and the conclusion negative—and the other where 
reverse is the case. But the second alternative is manifestly 
absurd as we-^cannot get an affirmative conclusion from a negative 
major premise. So we must examine only those combinations 
where the conclusion is negative and the major premise affir¬ 
mative. If the conclusion is negative, P is distributed and it 
must be distributed in its own premise. The major premise must 
be universal affirmative with the major term as its subject. So 
we have P a M. The conclusion and major premise are said to 
agree in quantity. So both must be universal. With the major 
as universal affirmative and the conclusion as imiversal negative 
we get the following combinations:— 

P a M P aM 

S e M M e S 


S e P A S e P 

i.e., Camestres in the second figure and Camenes in the fourth 
figure. 

6. Two valid syllogisms in the same figure have the same- 
major, middle and minor terms, and their major premises are 
sub-contraries. Determine without reference to the mnemonic 
lines what the syllogisms must be. 

The major, middle and minor terms are the same. But the 
major premises are related as sub-contraries to one another. 

So we have I and O as the major premises. 

Taking the second, we find that because the major is O, the 
conclusion also will be O. The major term is distributed in the 
oonclusion and must be distributed in its premise. That is, the 
major must be M o P. 

To distribute the middle term at least once, the minor must 
he M a S and the conclusion S o P. 

M o P 
M a S 


S o P 

The other syllogism is 

M i P 
M a S 


A S i P 
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If the major is M i P, the middle term is not distributed. To 
distribute it in the minor we require an A proposition with the 
middle term as its subject. 

Thus the syllogisms Bocardo and Disamis in the third figure.. 

Questions: 

1. Explain the significance of the first line of the mnemonic 
formula:—Barbara, Celarent, Darii, Ferioque Prioris. (Sept. ’26) 

2. Why cannot O stand as a premise in the first, as a major 

in the second, as-a minor in the third, or as a premise in the 
fourth figure? (Sept. ’31)' 

3. Distinguish between a weakened and strengthened syllo¬ 

gism. Examine the following, and show whether they are 
weakened or strengthened:—AAI in Fig. I; AEO in Fig. II; EAO 
in Fig. Ill and AEO in Fig. IV. (March ’29) 

4. Explain why only negative conclusions can be obtained 

in the second figure, and only particular conclusions in the third 
figure? (April ’30) 

5. Why cannot an “A” conclusion he drawn in any but the- 
firrst figure? 

6. Why is EIO always valid while lEO is never valid? 

(Sept. ’30> 

7. Determine the Figure and Mood of a syllogism which has- 
a particular negative for its major premise. 

8. Prove that ho syllogism in the fourth figure can be corxect 

which has a particular negative as one of its premises or a 
universal affirmative for its conclusion. (March ’31)/ 

9. The middle term cannot be distributed twice when the 

conclusion is universal. (March ’32)- 

10. When the middle term is the predicate of the premises' 
of a syllogism, the major premise must be universal. (March ’34) 

11. Show that from a particular major and a negative minor 

no conclusion can be drawn. (Annamalai ’40)' 

12. Prove that the minor premise in the first figure must be 
affirmative. 

13. If in a syllogism the middle term is distributed twice, and 

if no other term is distributed in the premises, what is the figure 
and mood? (Annamalai ’38) 

14. In Fig. 4 if either premise be negative, the major must 

be universal; and if the major be affirmative, the minor must be 
universal. (Annamalai ’37)' 

15. Determine with the help of the general rules of the syllo¬ 
gism the moods and figures in which a universal negative con¬ 
clusion can be obtaiAed. 

16. Given that the major premise of a valid syllogism is* 

affirmative and the major term is distributed in both premise and 
conclusion, while the minor term is undistributed in both, deter¬ 
mine the syllogism. (Annamalai ’39) 
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17. Prove:— 

(i) If the middle term of a syllogism is distributed twice, 
Ihe conclusion must be particular. 

^ (ii) When the major term is predicate in its premise, the 
munor must be affirmative. (Annamalai ’SS) 

xn 

REDUCTION 

^ 1. Reduce Baroco and Bocardo to the jBrst figure directly and 

indirectly. 

Baroco P a M 
S o M 

SoP 

All those who deserve to be condemned are persons "who do 
not repent for their wrongs. 

Some liars are not those who do not repent for their wrongs. 

/. Some liars are not those who deserve to be condemned. 

For direct reduction, we have the new mnemonic Faksoko 
^(instead of Baroco). The first figure mood into which this should 
Ibe reduced is Ferio. 

K stands for obversion; S for simple conversion. 

Faksoko Ferio 

P a M M e P 

S o M S i M 

.-.SoP A S o P 

No persons who repent for their wrongs are those who 
deserve to be condemned. 

Some liars are persons who repent for their wrongs. 

Some liars are not those who deserve to be condemned. 

Indirect Reduction: We have to prove that the conclusion is 
correct. We do this indirectly, i.e., by proving thht it is not 
wrong. This we do by showing that the contradictory of the 
conclusion is not correct thus: 

With the contradictory of the original conclusion substituted 
for the original minor premise we construct a new syllogism. 
PaM PaM 

S o M S a P 

.‘.SoP S a M 

All those who deserve to be condemned are persons who 
do not repent for their wrongs. 

All liars are those who deserve to be condemned.^ 

All liars are persons who do not repent for their wrongs. 
'The new conclusion contradicts the minor premise of the origmal 
syllogism. As the truth of the premise cannot be questioned it m 
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the new conclusion that must be wrong. This is due to assuming, 
the contradictory of the original conclusion to be true. If the* 
contradictory of the original conclusion is thus rejected, the origi¬ 
nal conclusion must be accepted as true. 

Bocardo M o P 
M aS 

SoP 

Some persons who hide the truth are not those who deserve- 
to be condemned. 

All persons who hide the truth are liars. 

/. Some liars are not those who deserve to be condemned. 

The new mnemonic is Doksamosk and it is to be reduced to- 
Datli. K stands for obversion, S for simple conversion and M for 
transposition of premises. 

Doksamosk Darii 

M o P M aS 

M a S P i M 

.‘.SoP P'iS 

The simple converse of P i S is S i P. This, when obverted,, 
gives us S o P. 

All persons who hide the truth are liars. 

Some people who do not deserve to be condemned are those* 
who hide the truth. 

Some people who do not deserve to be condemned are liars. 

Some liars are people who do not deserve to be condemned. 

Some liars are not people who deserve to be condemned. 

Indirect Reduction. The principle followed here is the same 
except that instead of the minor, the major premise is displaced 
by the contradictory of the original conclusion. 

M o P S aP 

M a S M a S 

/. SoP MaP 

All liars are those who deserve to be condemned. 

All persons who hide the truth are liars. 

/• All persons who hide the truth are those who deserve to be 
condemned. 

This conclusion contradicts the original majof premise. As 
the premise cannot be questioned, it is the conclusion ^ which 
must be wrong. This wrong conclusion is drawn by assuming the* 
original conclusion to be wrong. Hence the original conclusion 
must be right. 
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- Kediice ihe following syllogism both directly and 
indirectly:— 

Some men are virtuous. 

All men are mortal, 
s’. Some mortals are virtuous. 

This is Disamis in the third figure. It must be reduced to 
Barii in the first figure. 

Direct Reduction. S stands for simple Conversion; M for 
transposition of premises. 


Bisamis 

Barii 

M i P 

MaS 

Mas 

P i M 

S iP 

P i S 

A S i P 


All men are mortal. 

Some virtuous beings are men. 

Some virtuous beings are mortal. 

Some mortals are virtuous. 

Indirect Reduction 

MiP S eP 

M a S M a S 

A SIP A Me“P 

No mortals are virtuous. 

All men are mortal. 

No men are virtuous. 

The new conclusion contradicts the original major, which was 
replaced by the contradictory of the original conclusion. Hence 
the original conclusion must be correct. 

3. Construct a syllogism in Bocardo to show that “Not all 
philosophers are failures in life,” and reduce it directly and 
indirectly to the first figure. (Sept. ’34) 

The conclusion is given. It must be reduced to logic^ form. 

L.F.—Some philosophers are not failures in life. We must 
construct a syllogism in Bocardo. 

MoP 

MaS 

SoP 

S and P, i.e., the minor and major terms, are known to us. 
They are ‘philosophers’ and ‘failures in life’ respectively. We 
must find a suitable middle term. Let us take ‘seekers after 
truth’ as the middle term. This must occur as the subject of a 
particular negative proposition with ‘failures in life’ as predicate 
in the major premise; as the subject of a universal affirmative 
proposition with ‘philosophers’ as predicate in the minor. 

The syllogism will be: 

O Some seekers after truth are not failures in life. 
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A All seekers after truth are philosophers. 

O Some philosophers are not failures in life. 

Direct Beduction 

Instead of Bocardo, we have the new mnemonic Doksamosk 


Doksamosk 

Darii 

MoP 

MaS 

M aS 

P iM 

Sop 

A P i S 


S i P 


SoP 


A All seekers after truth are philosophers. 

I Some people who are not failures in life are seekers after 
truth. 

I.*. Some people who are not failures in life are philosophers. 
Some philosophers are people who are not failures in life. 
Some philosophers are not failures in life. 

Indirect Reduction 

Mop SsP 

M a S M a S 

S o P M a P 

All philosophers are failures in life. 

All seekers after truth are philosophers. 

All seekers after truth are failures in life. 

The new conclusion contradicts the original major premise 
which was replaced by the contradictory of the original conclu¬ 
sion. Hence the original conclusion must be correct. 

4. Construct a syllogism in Baroco to prove that some politi¬ 
cians are not fit to hold office, and reduce it directly and indirectly. 

(Mar. ’35) 

The conclusion is given. Its L.F. is:— 

Some politicians are not persons fit to hold office. We must 
construct a syllogism in Baroco in the second figure. 
‘Politicians’ and ‘persons fit to hold office’ are S and P, viz., 
the minor and major terms respectively. 

Pa M 
So M 

S o P 

We have to find a suitable middle term. Let us take ‘statesmen’ 
as the middle term. The middle term occurs as predicate in 
both premises—as the predicate of an A proposition in the major 
premise along with ‘pei'sons fit to hold office’ the major term as 
the subject of the proposition; and as the predicate of an O pro¬ 
position in the minor premise with ‘politicians’ for its subject. 
The syllogism will be: 

All persons fit to hold office are statesmen. 
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Some politicians are not statesmen. 

Some politicians are not fit to hold office, 
UDirect Eeduction 

The new mnemonic is Faksoko. 

Faksoko B'erio 

P a M "M 

S oM S i M 


A S o P A S o P 

No non-statesmen are fit to hold office. 
Some politicians are non-statesmen. 

Some politicians are not fit to hold office, 
indirect Reduction 

PaM PaM 

S o M S aP 


A S o P A S a M 

All persons fit to hold office are statesmen. 

All politicians are persons fit to hold office. 

All politicians are statesmen. 

The new conclusion contradicts the original ininor premise 
which was replaced by the contradictory of the original conclu¬ 
sion. Hence the original conclusion must be correct. 


Question: 

1. Reduce the following syllogism both directly and indirectly. 
Noor Jehan and Joan of Arc were courageous. 

Noor Jehan and Joan of Arc were women. 

.*. Some women are courageous. (1917) 

2. ‘Not all despots are crueF. Construct a syllogism m Baroco 
to prove the above statement and reduce it directly and indirectly. 

( 1915 ) 

3. Give a concrete example of OAO in the third figure ^d 

reduce it directly and indirectly to the first figure. (Sept. 

4. What is the purpose of Reduction? Can this purpose be 

served in an easier way? . v i- 

5. What are the distinctive characteristics of each ot the tour 

figures? , . 

6. Construct a syllogism in Baroco to prove some industries 
*do not require protection/ and reduce it directly. (Annamalai 38) 

7 Construct a syllogism in Bocardo to prove that some politi- 
<iians are not fit to hold office, and reduce it Erectly. (Mysore 43) 

8. Construct a syllogism in Baroco to prove Not every one 
that sits for an examination comes out successful, and reduce it 

.directly and indirectly. „ . . ^ j j * 4 . 

9. Put the following in syllogistic form and reduce it directly. 
Some imperfect beings are not honest, for ajl men OTe imper- 

iect and some men are not honest. (Mysore 44) 
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CONDITIONAL AEGUMENTS 
lIoDEL Exercises: 

Express the following arguments in their logical form and say 
whether they are valid or not:— 

(1) If Caesar was a tyrant, he deserved to die, but Caesar was 
not a tyrant; and so he did not deserve to die. 

If Caesar was a tyrant, he deserved to die. 

Caesar was not a tyrant, 

Caesar did not deserve to die. 

This is a fallacious hypothetical argument where the minor 
premise denies the antecedent. If reduced to the categorical form 
the argument will be seen to commit the fallacy of illicit major. 

(2) If ail men were capable of perfection, some would have 
attained it; but none having done so, none are capable of it. 

If all men were capable of perfection, some would have 
attained it. 

No one has attained perfection. 

No one is capable of perfection. 

This is a hypothetical argument where the minor premise* 
denies the consequent.. The conclusion must therefore deny the 
antecedent, and it must be the contradictory of the antecedent. 
But here the conclusion 'No one is capable of perfection* is the 
contrary, and not the contradictory, of the antecedent. Hence the* 
argument is fallacious. 

(3) If the cat is away the mice are everywhere; the cat must 
then be about, for the mice are nowhere. 

If the cat is away, the mice are everywhere. 

The mice are not to be found anywhere. 

The cat must be about. 

This is a valid hypothetical argument where the minor premise* 
denies the consequent. Modus tollens. 

(4) If a country is prosperous, the people will be loyal. This 
country must be prosperous because its people are loyal. 

If a country is prosperous, the people will be loyal. 

The people of this country are loyal. 

The people of this country are prosperous. 

This is an invalid hypothetical argument where the minor 
premise affirms the consequent. 

(5) Logic is either a science or an art; it is a science; hence 
it is not an art. 

LfOgic is either a science or an art. 

It is a science. 

It is not an art. 

In form this is a disjunctive argument in which the minor 
premise affirms one alternative and the conclusion denies the other 
alternative. But 'science* and 'art* are not mutually exclusive; and 
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logic may well be regarded as both a science and an art. Some' 
logicians think that the alternatives of a disjunction need not be 
mutually exclusive; and they do not recognise the modus ponendo 
toliens. 

(6) X is either intelligent or hard-working; hut he is not 
mteliigent; therefore he is hard-working. 

X is either intelligent or hard-working. 

X is not intelligent. 

X is hard-working. 

This is a disjunctive argument, the modus ponendo pollens. As 
one cannot be sure that the alternatives given here are mutually 
exclusive, the argument is formally invalid. 

(7) If there is censorship of the press, abuses which should 
he exposed will he hushed up; and if there is no censorship, truth 
will foe sacrificed to sensation. But there must foe either censor¬ 
ship or not. Therefore, either abuses which should foe exposed will 
he hushed up, or truth will he sacrificed to sensation. 

This is complex constructive dilemma and may be rebutted by 
the following counter-dilemma:— 

If there is censorship of the press, truth will not be sacrificed 
to sensation; and if there is no censorship, abuses which should 
be exposed will not be hushed up. 

Either there must be censorship or not. 

Either truth will not be sacrificed to sensation or abuses 
which should be exposed will not be hushed up. 

This dilemma may be taken by the horns, i.e., we may admit 
the antecedents but deny the consequents. Censorship does not 
necessarily involve hushing up of abuses. Absence of censor¬ 
ship, likewise, need not involve sacrifice of truth to sensation. 

(8) Moral exhortations are useless; for the good men do not 
need them, and the bad men will pay no heed to them. 

If a man is good, moral exhortations are useless in his case 
as he does not require them; if a man is bad, moral exhortations 
are useless as he will not pay heed to them. 

A man is either good or bad. 

Moral exhortations are useless. 

This is a simple constructive dilemma and may be rebutted as 
follows:— 

If a man is good, moral exhortations are not useless as he will 
pay heed to them; if he is bad, moral exhortations are not useless 
as he needs them. 

A man is either good or bad. 

Moral exhortations are not useless. 

Another way of meeting this dilemma is to escape between its 
horns. ‘Good’ and ‘bad’ do not exhaust the possibilities. Most men 
are neither absolutely good nor bad beyond recovery. In their case 
moral exhortations are certainly useful. 
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(9) If a body moves, it must move either where it is or where 
it is not. But a body caimot move where it is^ nor can it move 
where it is not. Therefore motion is impossible. 

If a body moves, it must move either in the place where it is 
or in the place where it is not. 

But it can move neither in the place where it is nor in the 
place where it is not. 

It cannot move. 

This is a simple destructive dilemma. (See p. 114) 

.•Questions: 

1. How far can the hypothetical proposition be reduced to a 
categorical form? Reduce the following propositions to their cate- 
igorical equivalents and discuss the adequacy of the categorical 
form to express their meanings:— 

(a) If the weather is foggy, the train is late. 

(b) If a metal is heated, it expands. 

(c) If a tariff is introduced, the price of imported articles 
will rise. 

(d) If you ask him, he is sure to refuse you. 

(e) If you had come last night, you could have seen for 

yourself. (Latta and Macbeath) 

2. (a) In what sense is the disjunctive proposition an advance 
'Cn the hypothetical? 

(b) Express the following, as far as possible, in their equi¬ 
valent hypothetical forms:— 

(i) Either he has forgotten or he is deliberately lying. 

(ii) A line is either straight or curved. 

(iii) The man who did that was either drunk or stupid. 

(iv) He is either a Protestant or a Catholic. (Ibid). 

3. Discuss the relation between the categorical, the hypothe¬ 
tical, and the disjunctive proposition. What kind of knowledge is 
each form of proposition specially suited to express? (Ibid). 

4. What is a hypothetical argument? Why is it so called? 
And what are the forms it may take? 

5. What are your reasons for the rule ‘Affirm the antecedent 
or deny the consequent’? To what fallacies of the categorical 
syllogism do the violations of this rule correspond? 

6. Give an example of a valid syllogism involving denial of 
the antecedent, and show why you consider it valid. 

7. Should the alternatives in a disjunctive major be exhaus¬ 
tive and exclusive? Illustrate your answer. (April ’36) 

8. Define a dilemma. Why is it said that dilemmatic argu¬ 
ments are more often fallacious than not? (April ’37) 

9. Comment on the statement, ‘the practice of meeting a 

dilemma by another is a purely rhetorical device and has no 
logical efficacy.’. (April ’36) 

10. Construct an argument in the form of a dilemma in favour 
•of the freedom of the press. (March ’31) 
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11. Explain with a suitable illustration the rules of a simple 

constructive dilemma,^ and the expressions—taking a dilemma by 
the horns and rebutting a dilemma* (Sept, ’30) 

12. Give an example of a complex destructive dilemma. How 

can a dilemmatic argument be met? (Sept. ’28) 

13. Make a dilenima to prove that a warrior must derive 
happiness from fighting valiantly in a religious war and rebut it. 

(1914) 

14. State the following arguments in logical form and examine 
their validity:— 

(a) If he had left the house a few minutes earlier, he 
would no doubt have caught the train; but as he was delayed 
he must have missed it. 

(b) If all philosophical theories were sound, some would 
be accepted by a majority of thinkers; but as none are accepted 
by a majority of thinkers, none are soimd. 

(c) If man were not capable of progress, he would not 

differ from the brutes; but man does differ from the brutes; there¬ 
fore he is capable of progress. (Latta and Macbeath) 

(d) If all students had worked hard, some would have 
attained distinction; but as none has attained distinction, no one- 
has worked hard. 

(e) If it be fated that you recover from your present 
disease, you will recover, whether you call in a doctor or not;, 
again if it be fated that you do not" recover from your present 
disease, you will not recover, whether you call in a doctor or not; 
but one or other of these contradictories is fatec^ and therefore 
it can be of no service to call in a doctor, 

(f) To speak of training people to be teachers is unmean¬ 
ing. For either they have a natural gift for teaching and do not 
need to acquire it, or they lajck the gift and no training can 
impart it. 

15. Construct a dilemma to prove that ‘advertisement is 

either needless or wicked.’ (Annamalai ’38)' 

16. Give examples of different forms of dilemma. What are 
the frequent sources of fallacy in them? Give illustrations. 

(Mysore ’43) 

17. What is meant by rebutting a dilemma? How will you 
meet the following:—It is useless to go on canvassing for either- 
people intend to vote f6r your candidate, in which case canvassing 
is superfluous; or they do not intend to vote for your candidate, 
in which case canvassing is ineffective, 

18. How will you meet the following dilemma? 

If I keep the lamp burning, the rays of light physicaJdy disturb* 
me; if I put it out, imaginary fears haunt me. I stsem to be 
destined, therefore, to pass sleepless nights. 
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XV 

ABRIDGED AND CONJOINED SYLLOGISMS 
Model Exercises: 

Express the following enthymemes in their complete form and 
give their order. 

1. Yon, as yon are old and reverend, should be wise (Shakes¬ 
peare). 

This is an enthymeme of the first order. The major premise 
must be supplied. The syllogism will be: 

All old and reverend people are those who should be wise. 
You are old and reverend. 

You are one who should be wise. 

2. Romeo is foolhardy because aO lovers are foolhardy. 

This is an enthymeme of the second order. The minor premise 

is to be supplied and the syllogism stated thus: 

All lovers are foolhardy. 

Romeo is a lover. 

Romeo is foolhardy. 

3. No prophet is honoured in his own country but A is 
honoured. 

This is an enthymeme of the third order. 

The conclusion has to be supplied and the syllogism completed 
thus: 

No prophet is honoured in his own country. 

A is honoured in his own country. 

A is not a prophet. 

4. Identify the following arguments:— 

(a) All thieves are dishonest; all dishonest persons are im¬ 
moral; some immoral persons are not punished; therefore, some 
thieves are not punished. 

This is an Aristotelian Sorites, and it may be expanded thus: 

(i) All dishonest persons are immoral. 

All thieves are dishonest. 

All thieves are immoral. 

(ii) Some immoral persons are not punished. 

All thieves are immoral persons. 

Some thieves are nbt punished. 

,, In syllogism (ii) we have the fallacy of the undistributed mid- 
me. This is due to the violation of the rille that in an Aristotelian 
Sorites only the first premise may be particular. Here the last 
IS particular and hence the fallacy. 

(b) A wise man always lives a life of hardship; for to make 

sacimces is always a hardship, the industrious man has to make 
^criiices, jttie man who seeks to gain knowledge must be indus¬ 
trious, and the wise man is one who seeks to gain knowledge. 

(Creighton) 
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This is a valid Goclenian Sorites, and the constituent syllogisms 
.-may be constituted thus: 

(i) All cases of sacrifices are cases of hardship. 

All industrious men are those who have to make 
-sacrifices. 

. . All industrious men are those who are subject to hardships. 

(ii) All industrious men are those who are subject to hard- 
•sh^ps. 

All seekers after knowledge are industrious. 

All seekers after knowledge are subject to hardships. . 

(iii) All seekers after knowledge are subject to hardships. 

All wise men are seekers after knowledge. 

All wise men are subject to hardships. 

(c) All mirrors are fragile, since all glass is fragile. 

This is mirror. 

This is fragile. 

This is a single Epicheirema, as reason is given only for one of 
the premises. The major premise then would appear as the con¬ 
clusion of the following syllogism: 

All glass is fragile. 

All mirrors are glass. 

All mirrors are fragile. 

'Questions: 

(1) ‘Enthymemes do not constitute a separate class of logical 
arguments.’ Explain and discuss, 

(2) (a) Prove that in the ordinary or Aristotelian Sorites no 
premise can be negative except the last. 

(b) State and justify the rules of the Goclenian Sorites. 

(1911) 

(3) What is a double epicheirema? Give an example. 

4. Identify, complete where necessary .and test the following 
arguments:— 

(a) You must have recorded your vote, for you are an 

official. 

(b) Every war increases taxation and the popularity of 
anything that touches our pocket is shortlived. 

(c) Gold is not a compound for no metal is a compound. 

(d) My observation of life leads me to believe that lack 

of exercise is a serious limitation, for it tends to weaken^ the 
body. Any tendency in that direction interferes with clear think¬ 
ing and everyone recognizes that lack" of clearness in thinking 
is a serious handicap. ^ (March ’22) 

(e) If trees are cut down extensively, the rainfall is affect¬ 
ed; if there is not enough rain, there will be little water for 
cultivation; in the absence of sufficient water there will be a poor 
harvest, as was the case this year. Hence deforestation on a 
large scale must have taken place recently in this case. 

(March ’28) 
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(f) All virtues are ennobling, for whatever exalts the 
soul is ennobling. 

Temperance is a virtue for it keeps the mind calm. 
Temperance is ennobling. 

(5) Give an example of your own of Aristotelian Sorites. 

(6) What is a Sorites? Distinguish between the Aristotelian 
and Goclenian Sorites. 


XVI 

THE LIMITS OF SYLLOGISTIC REASONING 

Questions: 

1. Explain and examine the view that every syllogism in¬ 
volves the fallacy of petitio principil. (Latta and Macbeath)* 

2. What is meant by the ‘paradox of inference’? Explain the- 

conditions of inference to which the ‘paradox’ calls attention and 
indicate how they can be satisfied. (Ibid)' 

3. What is the general principle on which all a fortiori argu¬ 

ments proceed? How can you tell when an argument is of this 
type, and whether it is valid or not? (Creighton)> 

4. (a) What conditions must a valid relational inference 
satisfy? 

(b) Distinguish carefully between the principle on which 
syllogism and that on which relational inference proceeds. (Ibid)' 

XVII 

FALLACIES OF DEDUCTIVE REASONING 

Detection and identification of fallacies require application of 
the knowledge of rules governing various types of reasoning. The 
student must remember that since ‘error is infinite in its aberra¬ 
tions’, a given argument may commit more than one fallacy. 

He need point out, however, only the most glaring fallacy 
that an argument commits. 

The following suggestions are given to aid the student to* 
detect and identify f^lacies:— 

1. The student must first make sure, whether the unaccept- 
abihty of the argument is due to ambiguity in language or errors, 
in thinking itself. Both mediate and immediate inferences may 
be unacceptable on account of errors in interpretation. 

2. If the fallacy is not due to language, the argument must 
be stated in logical form. It is advisable to decide, whether a 
given argument is mediate or immediate. Care should be taken 
to see in which of the three main forms of mediate reasoning, 
Categorical, Hypothetical and Disjunctive, the given argument- 
may be stated naturally, without distortion of thought. After the 
argument is expressed in its proper logical form, it must be tested 
by reference to the rules governing that specific form. 
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3. An argument may be true to form and yet invalid. So, the 
matter or content of the argument must be examined. Two condi¬ 
tions must be satisfied: (i) that the terms used in an argument 
are unambiguous and well-defined; (ii) that what is proved 
is strictly derived from the premises and not presupposed or 
presumed. 

JXIoDEL Exercises: 

Determine the type of reasoning the following arguments 
exemplify and test their validity. 

1. Tomorrow afternoon at four o’clock the Rev. X will deliver 

the third and last address of a series of plain talks to young men 
about their perils at the-^branch of the Y.M.C.A. (Creighton) 

This is a case of the fallacy of Amphiboly. Owing to the 
ambiguous construction of the sentence, it may be misinterpreted 

that the talk will be about perils at the-^branch of the Y.M.C.A., 

whereas what is meant is that the talk will be about perils, and 
that the talk will be given at a certain place. 

2. Alexander is the son of Philip, and therefore, Philip is 
the father of Alexander. 

This is valid Immediate Inference by Converse Relation. Argu¬ 
ments like these could be determined to be valid or invalid only 
if we have knowledge of the system to which they refer. 

3. ‘T argue thus: the world agrees. 

That he writes, well, who writes with ease. 

Then he, by sequence logical, 

Writes best who never thinks at all.” 

The argument may be expressed thus: 

He who writes with ease is one who writes well. 

He who never thinks at all is one who writes with ease. 

.‘.He who never thinks at all is one who writes well. 

It will be noticed here that the middle term is not the same in 
both the premises. The conclusion suggested by the verse is 
plausible only because the word “ease” is ambiguous. 

4. This syllogism must he valid, for it has three terms. 

(Sept. ’38) 

All valid syllogisms are those which have three terms. 

This syllogism is one which has three terms. 

This syllogism is valid. 

The middle term occurs as the predicate of affirmative pre¬ 
mises and hence is not distributed. The syllogism commits the 
fallacy of undistributed middle. 

5. All tulips are beautiful flowers. 

No roses are tulips. 

No roses are beautiful flowers. (Fowler) 

The major term is distributed in the conclusion but is not 
distributed in its own premise. 

Thus the argument commits the fallacy of illicit major. 

19 
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6. Eleventh hour preparation is always had, for it not in¬ 
frequently leads to nervousness, confusion and offering wrong 
answers. (March 30) 

This is an Enthymeme of the first order. The complete 
syllogism will be: 

All things which lead to nervousness, confusion and offering 
wrong answers are bad. 

Some eleventh hour preparation is that which leads to ner¬ 
vousness, confusion and offering wrong answers. 

All eleventh hour preparation is bad. 

(not infrequentlyrzsome) 

Here the minor term is used distributively in the conclusion 
while it is not so used in its own premise. Hence we have the 
fallacy of illicit minor. 

7. He must be a Scotsman, for no Scotsman can see the point 

of a joke. (Sept. ’32) 

No Scotsman is one who sees the point of a joke. 

He is not one who sees the point of a joke. 

He is a Scotsman. 

Here the conclusion is sought to be derived from two negative 
premises. The syllogism is invalid as it violates the rule that no 
conclusion can be drawn from two negative premises. 

8. Some men are good 

Some men are wise < 

. . Some wise men are good. (Fowler) 

This syllogism is invalid as it violates the rule that no conclu¬ 
sion# can be drawn from two particular premises. 

9. Two Negroes were discussing family trees. 

‘^Yessuh, man,” said Ambrose, “I can trace mah relations 
back to a family tree.” 

Chase'em back to a family tree?” asked Mose. 

‘‘Now, man—trace’em—^trace’em—get me?” 

“Well, there ain’t but two kinds of things that live m trees 
—birds and monkeys—and yo’ sho’ ain’t got not feathas 
on you. 

We could detect two fallacies in this amusing conversation. 
The first is the ambiguous and shifting use of the term ‘tree.’ 
The second is an imperfect disjxmctive syllogism that could be 
.stated thus:— 

Things that live in trees are either birds or monkeys. 

You are not a bird (since you do not have feathers). 

You are a monkey. 

10. If prohibition is introduced, unemployment will increase. 

Unemployment has increased. Therefore prohibition has been 
introduced. (March ’38) 

This is an invalid hypothetical syllogism as it affirms the 
consequent. 
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If prohibition is introduced, unemployment will increase. 

Unemployment has increased. 

*•*. Prohibition has been introduced. 

11. The Government will not appoint you to the post, if 

.you are not a graduate. But you are a graduate. Therefore the 
•Government will appoint you to the post. (Sept. ’39) 

This is an invalid hypothetical argument as the antecedent- 
^denied. 

If you are not a graduate, the Government will not appoint 
you. 

But you are a graduate. 

The Government will appoint you. 

12. If a shop-keeper closes his shop for a day, he loses custom; 

so that if all the shop-keepers of the town do so on the Ayudha- 
puja day, they will lose custom. (March ’34) 

This argument commits the fallacy of composition. If one 
.shop-keeper alone closes his shop on a certain day, he will lose 
custom. When all shop-keepers close on a certain day, there will 
be no transaction of business at all. The question of loss, of 
custom does not arise. 

13. He has no appreciation of beauty, for he has no for 

pictures. (Fowler) 

This is the converse Fallacy of Accident—a dicto secundum 
*quid ad dictum simpliciter. Wniile a person may not have appreci¬ 
ation of Beauty of one type—or under certain circumstances, it 
need not follow that he will have no appreciation of Beauty as 
such or Beauty generally. 

14. South Indians have astounding memories. A, B and C 

-are South Indians. Therefore A, B and C have astounding 
memories. (Sept. ’37) 

This is the Fallacy of Division. What is true of South Indians 
generally, need not be true of particular South Indians. 

15. He is a very bad marksman; hence it is safest to stand in 

front of the object he is aiming at. (Sept. ’32) 

This is the simple Fallacy of Accident—a dicto simpliciter, ad 
dictum secundum quid. It may be generally true that a person is 
;a bad marksman. This does not prevent his hitting the mark on a 
given occasion. 

16. I will not do this act, because it is unjust; I know that it 

is unjust, because my conscience tells me so, and my conscience 
tells me so, because the act is vmong. (Fowler) 

This argument commits the Fallacy of Petitio Principii. It begs 
the question by arguing in a circle. (Circulus in probando). Each 
-of the propositions is used in turn to prove the truth of the ’Other. 

17. Why are white bears more ferocious than black bears? 

This argument commits the Fallacy of Complex Question. It 

assumes, without giving us reasons, that white bears are more 
ferocious than black bears; and requires us to give the reasons for 
their being so. 
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18 Wliat fallacy may be involved in calling a certain age 'the 

Keformation.’ ' „ . - ,xr u xu 

The fallacy will be Petitio Prmcipii. We beg the question by 
using an expression which assumes instead of proving that a 
certain age could be characterised as Reformation. 

19. In reply to the gentleman’s arguments, I need only say 

that two years ago he advocated the very measure which he now 
opposes. (Creighton) 

This argument commits the Fallacy of Argumentum ad homi- 
nem. Inconsistency between a former statement and the present 
one need be no bar to the acceptance of the latter, if it is based on 
logical grounds. 

20. The soul is immortal, because Plato says that the soul 

exists for ever. (Sept. ’39)’ 

This argument commits two fallacies. The more glaring is, 
Argumentum ad verecundiam. We are asked to accept the state¬ 
ment because a great man, Plato, has considered it to be true. The' 
appeal to great names is no substitute for valid reasons. In the 
absence of reasons, authority of great men will have but doubtful 
value. 

The second fallacy is Petitio Principii. Immortal’ and 'exists: 
for ever’ are the same. A change in expression should not blind 
us to the fact that the reason for a position is yet to be given. 

21. There can be no doubt that the black races are intellec¬ 
tually infei'ior; for have they not smaller brains? (March ’27)* 

This is Non-Sequitur or the Fallacy of the Consequent. The* 
conclusion does not follow from the premises supposed to support 
it. It may be a fact (which, again, must be proved) that the black 
races have smaller brains. The size of the brains is no indication, 
of intelligence. Hence the conclusion does not follow. 

22. Why does a ball, when dropped from the masthead of a 

ship in full sail, fall, not exactly at the foot of the mast but nearer 
to the stem of the vessel? (Quoted by Creighton) 

This is a complex question. It assumes, without proof, that 
the ball falls nearer to the stern of the vessel and not at the foot 
of the mast. But it is not a fact that the ball falls nearer the 
stern, (vide Intermediate Logic: Welton and Monahan, p. 305). 

23. If A is true, I is true; if I is tme, O may be tme; therefore, 
if A is true, O may be true. 

This is an ingenious attempt to prove that A and O, which are- 
contradictories, can both be tme. Given A as tme, it immediately 
follows that O, its contradictory must be false. Only where I is* 
given as true (and nothing said about its sub -alternant A, which, 
therefore, is doubtful) is O doubtful, i.e., it may be true or not 
true. 

This inference is plausible only if the law of non-contradiction 
is forgotten. 

24. If it he tme, as Mr. Spencer thinks, that the past experi¬ 
ence of the race has produced innate ideas and feelings. Weis- 
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maim’s denial of nse-inheritance would be refuted. Certainly but 
it is just possible that Mr. Spencer’s theory is not true. 

(Creighton) 

This argument commits the Fallacy of Objections. As Creigh- 
-ton says, “In any matter of dispute there will be objections to ^y 
solution offered; but this, of itself, is no disproof of the conclusion 
^attacked, provided we have some positive grounds for it.” 

25. If man love not his brother whom he hath seen, how shall 

he love God whom he hath not seen? (Creighton) 

This is an a fortiori argument. It would run thus: If it is 
difficult to love those whom we see, it is much more difficult to 
love God whom we have not seen. 

26. Why should any one seek to learn? For learning is either 
a progress from knowledge to knowledge, in which case it is 
useless, or it is a progress from ignorance to knowledge in which 
case it is impossible. 

This is a complex constructive dilemma which may be stated 
-thus: 

If learning is a progress from knowledge to knowledge, it is 
useless; if it is a progress from ignorance to knowledge, it % 
impossible. 

Either learning is a progress from knowledge to knowledge or 
it is a progress from ignorance to knowledge. 

Either it is useless or it is impossible. 

This dilemma may be met by escaping between the horns. The 
.alternatives are not exhaustive. A third alternative is to treat 
learning as a progress from less knowledge to more knowledge, 
from what is incompletely known to what is completely known. 

27. If we take in our hands any volume of divinity or school 
metaphysics, for instance, let us ask:— 

Does it contain any abstract reasoning concerning qumitity or 
number? No. Does it contain any experimental reasoning con¬ 
cerning matter of fact and experience? No. Commit it then to the 
flames, for it can contain nothing but sophistry and illusion. 

(Sept. ’23) 

This argument assumes that any work worth studying must 
•deal either with abstract reasoning or with experimental reasoning. 
A work which does not belong to either of these categories con¬ 
tains therefore nothing but sophistry and illusion. As a dilemma, 
the argument may be stated thus: 

If a work contains abstract reasoning, it is worth reading; if 
it contains experimental reasoning, it is worth reading. 

Metaphysical and theological works contain neither abstract 
reasoning nor experimental reasoning. 

Metaphysical and theological works arelaot worth reading. 

It is clear that the above argument is fallacious^ as the minoar 
premise denies the antecedent. Besides, some logicians take ex-» 
ception to both alternatives being denied iti the minor premise^ 
The argument is formally invalid. 
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It is possible to treat the argument as Non-Sequitur also. If 
a work does not contain abstract or experimental reasoning, it does- 
not follow that it must contain only sophistry and illusion and 
that therefore it must be useless. In fact, Metaphysics is necessary 
as 'we require a discipline which, instead of losing itself in the* 
details of the abstract and concrete sciences, goes to the ultimate 
principles and basic concepts relating to these sciences. 

28. .1 am accused of inciting to sedition by the address which 
I delivered to the meeting. But there is not one man present at 
the meeting who, if my remarks had been addressed to him pri¬ 
vately, would have been moved to disloyalty. 

(Welton and Monahan) 
This argument commits the fallacy of composition. What does- 
not move individual persons may move them if they happen tO’ 
constitute a group. 


29. The king, by the constitution, can do no wrong, and there¬ 
fore he is not rightly subject to praise or blame. (Ibid) 

The term ‘wrong’ has a legal and a moral implication. In the- 
above argument we have an ambiguous and shifting use of this 
term.^ While legally, the king can do no wrong, it does not follow 
that his deeds should not be judged from the point of view of 
Ethics. 

30. If we have a wet summer there is always a good clover' 
crop.. We shall therefore have a poor crop this year, for the sum¬ 
mer has been very dry. 

The argument" may be stated thus: 

If we have a wet summer, we shall have a good clover crop. 

We did not have a wet summer. 

*’• We shall not have a good clover crop. 

. invalid Hypothetical argument as the antecedent 

IS denied m the minor premise. 

31. Your arguments against the philosophy of Hegel are of no* 

value; for you uphold that of Schopenhauer, which is equally 
repugnant to common sense. (Creighton) 

This is argumentum ad hominem—of the tu quoque variety 
Instead of meeting the charge that Hegel’s philosophy is repugnant 
to common sense, the same charge is levelled against the nhilo- 
sophy upheld by the opponent. This device of meeting a charge 
by hurling it back is logically invalid though it may silence the 
opponent. 

rier ® I infer that this archaic statue must have been made about 
525 B.C. because of the shape of the letters on the pedestal. The 
inscription on the statue belongs to the period about 525 B.C., for 
tne statue shows tl^ peculiar characteristics of that period. 


This argument commits the fallacy of Petitio Principii. It is- 
^ example of that variety of Petitio, known as circulous in pro- 
^do arguing-in a circle. To determine the date of the statue, 
the proof given is the shape of the letters. To detei-mine the date 
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of the particular type of letters, the date of the statue is used* 
Thus we use A to prove B, and B to prove A. 

33. You are inconsistent vrith yourself, for you toM me 

yesterday that there was a presumption of this man’s guilt, and 
now, when I say that I may presume his guilt, you contradict 
me, ^ ^ (Fowler) 

This is argumentum ad hominem. The charge of inconsistency 
is brought forward for rejecting an argument. The man accused of 
inconsistency might have had strong reasons for revising his opi¬ 
nion. So long as he can give valid reasons for his position, his 
character or previous utterances have nothing to do with his pre¬ 
sent position. 

34. He talks with angels; for he himself says so, and a man 

who talks with angels cannot lie. (Sept. ’34) 

This is Petitio Principii. We have to prove that the man talks 
with angels. We do this by giving his own statement. It order to 
prove that his statement is true, we say that a man who talks 
with angels will not tell lies. That he talks with angels, is pre¬ 
cisely what is to be proved. So, that cannot be assumed to vali¬ 
date his statement. 

35. One can live without food; for one can live without bread 
or potatoes or porridge or any other kind of food, 

(Latta and Macbeath) 

This may be identified as the converse Fallacy of Accident. 
The fallacy consists in arguing that what is true of a thing under 
some condition or accident can be asserted of it simply or in its 
essential nature. While a man can certainly live without particular 
varieties of food, it does not follow that he can live without food 
as such or any food. 

36. The great plea for increase of armaments is that any 
nation which makes itself strong makes itself respected and feared. 

(Ibid) 

This is Petitio Principii involving a vicious circle. A nation 
has to arm itself in order to make itself respected and feared. But 
this starts the mischief. Other nations, seeing this particular 
nation arm itself feel that their security is threatened. Thus a 
race for armament begins. What is attempted as a solution of the 
problem really turns out to be an aggravation of it. Armament is 
for the sake of producing fear in others. Fear, thus started, makes 
the others arm themselves. 

37. You say that this book is inaccurate; but I saw an 

excellent review of it. (Ibid) 

Here we have Argumentum ad verecundiam. The respect felt 
for the critic who reviews a book should not prevent us from 
finding out for ourselves its merits and demerits. 

38. How can you hold that self-government is good and deny 

that India should govern itself? (Ibid) 

This argument commits the Simple Fallacy of Accident. The 
principle of self-government may be conceded in a general manner* 
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It does not follow that it must apply to a given case without 
regard to the particular conditions that govern it. This is not, 
however, to deny that there is a case for India’s self-government. 
Each case has to be examined on its own merits. 

39. My hand touches the pen; the pen touches the paper; 

therefore my hand touches the paper. (Fowler) 

As a syllogism, it is invalid by having four terms. The argu¬ 
ment may be treated as invalid on material grounds also. It will 
be one type of the Fallacy of Accident, ‘what is true of the acci¬ 
dental qualities or relations of a thing is true of the thing itself.’ 
(e.g. This dog is yours; this dog is a father; therefore this dog is 
your father.) Here the accidental relationship between pen and 
hand and pen and paper is brought forward to establish a relation¬ 
ship between hand and paper. 

40. You must be a Mend to my friend because you are a 

Mend to me. (Creighton) 

This is a non-syllogistic relational argument. The truth of 
the conclusion cannot be guaranteed. Non-syllogistic reasoning 
cannot be judged to be valid or otherwise by a reference to rules 
of logic. It can be accepted only if we have sufficient knowledge 
of the general nature of the system to which it refers and the 
relations prevalent therein. 

41. When all is said, it remains true that thei-e are but three 

ways of living possible in this world—^foy working, by robbing, or 
by begging. To beg is infamous; to rob is criminal; if a man will 
not work neither shall he eat. (Latta and Macbeath) 

This is an improper disjunction. The alternatives are not ex¬ 
haustive. 

To live a man must either beg or steal or work. It must not 
be begging (as begging is infamous); it must not be stealing (as 
stealing is criminal). 

.‘.To live a man must work. 

Of the three alternatives, two are denied, and therefore the 
third is forced upon us. But there may be other alternatives, 
e.g,, a man may depend for his living on the property left him 
by his ancestors. 

42. Only if you break the law are you imprisoned. That is 

why you are let free. (Ibid) 

This is a hypothetical syllogism. 

Only if you break the law are you imprisoned. 

You have not broken the law. 

You are not imprisoned. 

Though the minor premise denies the antecedent (which is 
normally a fallacy) as it is the only antecedent, there is no fallacy, 
Where we have more than one antecedent, we should not deny the 
antecedent. 

43. Fallacies would only be excusable if they were unavoid¬ 
able; but they are avoidable, therefore they are inexcusable. (Ibid) 
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Stated in the proper form, the argument will be: 

Only if fallacies are unavoidable, are they excusable. 

They are avoidable (i.e., not unavoidable). 

They are not excusable (i.e., inexcusable). 

As in the previous example, here also though the antecedent is 
denied, as it is the only antecedent, this h 3 rpothetical syllogism is 
valid. 

44. He did not take Greek in his Degree Course for all candi¬ 
dates must take either Latin or Greek, and he took Latin. 

, . . . . 

This is a valid Disjunctive Syllogism—Modus ponendo tollens. 

He must take either Latin or Greek. 

He took Latin. 

He did not take Greek. 

45. A child is a human being. AB is a big child. Therefore 

AB is^ a big human being. (March '35) 

We have here a combination of Immediate and Mediate Infer- 
• ence. 

A child is a human being. 

/. A big child is a big human being. 

This is Immediate inference by Added Determinants. It is 
invalid as the Subject and the Predicate are differently qualified by 
the determinant. On the basis of this false inference, the following 
.Syllogism rests: 

A big child is a big human being 

AB. is a big child 

/• AB is a big human being. 

The conclusion is invalid as it is based on invalid pre¬ 
mise. 

46. ''Then you should say what you mean,” the March hare 
went on. “I do,” replied Alice hastily, “at least, I mean what I say 
—that’s the same thing you know.” “Not the same thing a bit,” 
said the Hatter. “Why you might just as well say that T see what 
I eat’ is the srxme thing as ‘I eat what I see’.” 

(From ‘Alice in Wonderland’) 

In this amusing conversation the first mistake for which Alice 
is responsible, is due to the ambiguous use of the word “mean.” 
In T say what I mean’—‘mean’ stands for the idea that the speaker 
wishes to convey. In the other statement 1 mean what I say’— 
‘mean’ introduces a confident assertion. The second mistake, for 
which the Hatter is responsible, occurs because the Hatter chooses 
a seemingly similar but essentially different statement. There is no 
.ambiguity at all in the word “eat.” Besides there is Blicit con¬ 
version when we substitute the statement “I see (all) things I eat” 
for “I eat (some) things I see.” 

47. Prodigality encourages industry, therefore parsimony dis- 

4€ourages it (Barilet) 

This is illogical obversion. The qualitj^ is not changed as it 
.should be; instead of the contradictory of the predicate, the con- 
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trary is given. The subject is also replaced by its contrary while” 
in a logical obverse, it will never be changed at all. 

48. Gold is one thing, heavy is another.—So it cannot be saict. 

that gold is heavy. (Ibid) 

We commit Petitio Principii involving two assumptions: 

(i) that gold can exist by itself, 

(ii) that if the two are different they must be completely' 
alien to each other. 

49. Unman beings are governed by primary human instincts^ 
not by socialist theories; therefore socialist theories are wrong. 

(Stebbing) 

A proposition to which no exception can be taken is stated 
first. As soon as it is accepted, something in no way related to 
it is forced upon us as though it really followed from the first 
statement. The conclusion does not follow and hence the argu¬ 
ment is to be identified as Non-Sequitur. 

50. Women can never be man’s equal; is she not the weaker 
vessel? (Sept. 29) 

The rhetorical question Ts she not the weaker vessel’ requires- 
the answer ‘she is the weaker vessel.’ This is exactly the point at 
issue. So it cannot be given as a reason for accepting the state¬ 
ment that woman can never be man’s equal. The argument is 
thus seen to commit the fallacy of Petitio Principii. 

Note. The student is advised to explain briefly and not. 
^rely indicate by name the fallacies he detects in arguments. 
The following quotation from Miss Stebbing’s Logic in Practice 
may ^ help him in examining argument. 

^ “It is useful to cultivate the habit of asking oneself whether a 
given statement is supported by the argument offered. If so, the 
premises must be consistent with the conclusion, and must provide 

some reason for it. This reason will, we have seen, be 

valid m any other argument of the same form. The language 
ambiguity; the point at issue must be 
dennite. We do not disprove a proposition by showing that the 
a^unient offered in its support is unsound, but, unless we are 
ottered another, and a sound argument in support of it, we have 
no reason for accepting it as true. 

Questions: 

1. Explain the nature of the following fallacies and give an 

example of each:—^Petitio Principii, Converse Fallacy of Acci¬ 
dent, and the Fallacy of Composition. (March ’35) 

2. Write short notes on: Non-Sequitur; Amphibologv. 

Q w -x 1 (Sept. ’38) 

6. Write short notes on: Ignoratio Elenchi. (March ’40) 

4. Examine the following arguments (stating them in logical 
lorm wherever necessary): 

(1) Some said Marner must have been in a fit. But the* 
argumentative Mr. Macey shook his head, and asked if anybody 
was ever known to go off in a fit and not fall down. A fit was: 
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a stroke wasn’t it? And it was in the nature of a stroke to partly 
take away the use of a man’s limbs. (1911) 

(2) A vacuum is impossible for if there is nothing between 

bodies they must touch. (1917) ^ 

(3) If the train is late, I shall miss my appointment; if it is 
not late, I shall miss the train; but either it will be late or not 
late; therefore in any- case, I shall miss my appointment. (1921) 

(4) Some mathematicians are logicians; no logicians are* 
unacquainted with the work of Aristotle; therefore some mathe¬ 
maticians are not unacquainted with the work of Aristotle. 

(1921) 

(5) Professor Stout in his Manual of Psychology says that 

some idiots have remarkable powers of memory; I ought to be 
thankful, therefore, that my memory is a bad one. (1921) 

(6) Examine the following dilemma and rebut it:—If woman 
is like man and it is right for man to vote, it must be right for 
woman to do so. If woman is xmlike man, he can never truly 
represent her and she ought to be allowed to represent herself. 

(Sept. ’22) 

(7) The reduction of railway fares is followed by an 
increase of pilgrim traffic. The increased pilgrim traffic to Madura' 
in April shows that fares must have been reduced. (April ’30) 

(8) There are two things of which a man ought not to fret: 
things which he can help, and things which he cannot help. 

(Dec. ’21). 

(9) Ail novels are false; therefore no novel reader is a lover- 

of truth. (March ’31) 

(10) Good always triumphs and vice always fails. There¬ 
fore the victor cannot be wrong, nor the vanquished right. 

(March ’31) 

(11) Bodies subject to gravity descend, but smoke ascends. 

Therefore smoke is not subject to gravity. (March ’31)- 

(12) The end of human life is perfection; death is the end 

of human life. Therefore death is perfection. (Sept. ’37) 

(13) Twenty is one number. Four and sixteen are twenty. 

Therefore four and sixteen are one number. (March ’25) 

(14) If ail the accused were innocent, some at least would 

have been acquitted; but none was acquitted. Therefore none 
was innocent. (Sept. ’25)" 

(15) All dogs have four legs. This table has four legs. 

Therefore this table is a dog. (1911)' 

(16) You are not what I am. I am a man. Therefore you 

are not a man. (1911) 

(17) The Hindus are a religious nation; I am, therefore, 

religious. (April ’27)’ 

(18) If life is full of distraction, it is exhausting. Modem” 

life is full of distraction. So it is exhausting. (Sept. ’27) 

(19) It is only philosophers who are truly religious. This 
man is a philosopher. Therefore he is truly religious. (March ’39)i 



xlvi 


LOGIC 


('20) Humanity is bound to die out, for are not all men 
mortal? (March ’40) 

(21) You say you do not believe in child marriage. Are 

vou wiser than our ancestors who believed in it and advocated 
1^9 ^ (March ’41) 

(22) A man who is inoculated becomes immune from 

nlaeue I am not inoculated. Therefore I am not immune from 
Saiue' (March ’41) 

(23) Ice is water; water is liquid. Therefore ice is liquid. 

(March ’33) 

(24) All suffragettes are women and all suffragettes are 

progressive; hence all women are progressive. (March ’36) 

(25) All amusements are irrational, as there is a purpose in 

^everything reasonable. . 

(26) A sprat is a fish, therefore a big sprat is a big fish. 

(27) This man must be deaf, for he talks loud. (March ’35) 

(28) Food is a necessity of life; venison is food. Therefore 

venison is a necessity of life. ‘ (Sept. ’35) 

(29) You cannot deny the advantage of a tariff, for it either 

keeps foreign goods out and benefits the home-producer, or lets 
them in and benefits the exchequer. (Sept. ’35) 

(30) Cotton cannot be strong enough to make clothes of, 
for look, I can break this cotton thread quite easily. (Sept. ’41) 

(31) Ill-managed business is unprofitable. Railways are 
never ill-managed. Therefore all railways are profitable. (Wel- 
ton and Monahan.) 

(32) The governor of a country ought not to be blamed for 

using his influence to further his religious views, for every man 
has a right to inculcate his own opinions. (Ibid) 

(33) Where did you hide the goods you stole last night? 


(34) The Bill before the House is well calculated to elevate 
the character of education in the country, for the general stan¬ 
dard of instruction in all the schools will be raised by it. (Ibid) 

(35) I have no hesitation in saying that the proposition, 
however good in theory, is in practice utterly absurd. (Fowler) 

(36) High technical advance and ruthlessness in warfare 
seem to be necessarily connected; look at the Germans. 

(Andhra University, March ’40) 

(37) This measure would be destructive of the national pro- 
isperity, and I cannot adduce a more cogent argument than that, 
five years ago, you were yourself of the same opinion. (Fowler) 

(38) He must be a Mahammadan, for only Mohammadans 
hold these opinions. (Ibid) 


(39) He must be a Mohammadan, for all Mohammadans 
hold these opinions. 

(40) To reject this proposal would be unreasonable, and 

I consequently to accept it is reasonable, (Ibid) 

(41) This event happened either at Rome, Naples, or 
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Florence; it did not happen at Rome or Naples, and consequently 
it must have happened at Florence. (Ibid) 

(42) Logic is indeed worthy of being cultivated, if Aristotle- 

is to be regarded as infallible; but he is not. Logic therefore is- 
not worthy of being cultivated. (Ibid) 

(43) If acquired variations are transmitted, there must be 
some unknown principle of heredity; if they are not transmitted,, 
there must be some unknown factor of evolution. 

(Quoted by Creighton) 

(44) If a man is educated, he does not want to work with 

his hands; consequently, if education is universal, industry will 
cease. (Creighton) 

(45) AB is a great soul, for like some heroes of the world, 
Socrates and Bruno, AB is also persecuted. 

(46) We cannot say Rama is good, simply because he is 
clever, for there are some clever men who are not good. 

(47) Either Newton or Leibniz invented the Calculus. 

Newton invented it, therefore Leibniz did not. (Mellone) 

(48) He must be mad to do such a thing. (Ibid) 

(49) He speaks the truth, and a man who speaks the truth 

is always worth hearing. (Ibid) 

(iO) This author is certainly confused. If I understand his 
book rightly he is confused in his thinking, and if I do not under¬ 
stand it, he is confused in his writing. (Ibid) 

(51) If the monsoon is very late, the crops will suffer. This 
year we may expect good crops as the monsoon was not late. 

(Sept. ’42) 

(52; A poet is a man. Therefore a good poet must be a 
good man. (Sept. ’42) 

(53) Patrons of arts and science are public benefactors. 

Only wealthy people can be patrons of arts and science. There¬ 
fore no poor men can be public benefactors. (Sept. ’42) 

(54) What is seen is visible; what is heard is audible; 

what is desired is desirable. (March ’43) 

(55) The accused must have stolen the watch, for he has 

had seven previous convictions for theft. (March ’43) 

(56) There is no harm in allowing boys to climb trees. If 

they are confident, they are safe; if they are nervous, they will 
not climb higti enough to run a risk. (March ’43) 

(57) Matter does not exist, since it does not have consci¬ 
ousness; and whatever has consciousness exists. (March ’43) 

(58) The holder of some shares in a lottery is sure to gain 

a prize; I am the holder of some shares in a lottery and so I am 
sure to gain a prize. ^ (March ’43) 

(59) Only industrious students pass their examinations. 
George cannot therefore be industrious, for he has failed. 

(Sept. ’43) 

(60) Men are generally lazy, and as Ramesh is a man, he 

must be lazy. (Sept. ’43) 
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(61) We know that God exists, because our Scriptures tell 
us so: whatever our Scriptures say must be true, for they are of 
divine origin. (Sept. ’43) 

(63) No course of education is liberal which discourages the 
fine arts; and as the Wardha scheme does this, it is not liberal. 

(63) Unlimited power corrupts human nature. Look at 
.Hitler, Mussolini and Stalin! 

(64) If the accused is guilty, it is morally wrong to defend 
him; if he is innocent, defence is unnecessary. So, no lawyer 
need undertake the defence of accused persons. (Annamalai ’40) 

(65) It is not true that wealth is the only thing that affords 
satisfaction, for conscience is not wealth. 

(66) If people use too much alcohol, their health is impair¬ 
ed; if they abstain from it, they do not have any stimulus for 
work. 

(67) If a nation increases its air-force, it will be better pre¬ 

pared to defend itself. Therefore, if all nations add to their 
airforce, all of them will be better prepared for defending them- 
selves. (Annamalai ’38) 

(68) He that is of God heareth my words; you, therefore 
hear them not. 

(69) If all voters had exercised their franchise, N would 
have succeeded; but he did not. 

(70) If you win the battle, you will gain the kingdom; if 
you lose it, you will obtain the heroes’ paradise. (Annamalai ’37) 

(71) Regulations and rules are of no avail; for, good men 
don’t need them, the bad won’t heed them. 

(72) Gopal is, evidently, not honest, for only the honest are 

straightforward in their conduct; while my friend, Gopal, .is not 
noted for Ms straightforwardness. (Annamalai ’39) 

(73) It acquires much intelligence and mechanical know¬ 
ledge to fly well. Consequently, gnats must possess much in¬ 
telligence and mechanical knowledge. 

(74) Galileo preceded Newton; and Newton preceded 
Einstein. Therefore, Galileo preceded Einstein. (Annamalai ’38) 

(75) War is productive of evil, therefore, peace is produc¬ 
tive of good. 

(76) None of the evils of this world are to be feared, for 
they are all transitory. 

(77) How can you say that he is not a careful examiner 
when he is seven in examining his papers, as careful examiners 
are known to be. 

(78) Whoever believes this is a defeatist; so that you are no 
defeatist, for you do not believe this. 

(79) If only the ignorant despise knowledge, this man 
cannot be ignorant, for he praises knowledge. 

(80) He has been a politician for years, and is therefore 
not to be trusted. 
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(81) A classical education is worthless, for we make no use 
•of the ancient languages in later life. 

(82) Every candid man acknowledges merit in a rival; 

-every learned man does not do so; theretore evei’y learned man 
is not candid. (Mysore ’43) 

(83) Anything opposed to industrial prosperity is an evil; 
Wars are certainly evil. Therefore, wars are opposed to indus¬ 
trial prosperity. 

(84) It hoots; therefore, it must be an owl. 

(85) Blood is a colour, for it is red and red is a colour. 

(86) When nations grow rich, they degenerate; from this 
we gather that the degenerate Republics of South America must 
be rich. 

(87) High altitudes are bad for persons with high blood 
pressure; Kodaikanal does not agree with Gopal; hence Gopal’s 
blood pressure must be high. 

(88) As the learning of logical formulae does not give plea- 

.sure, it clearly has no value. (Mysore ’44) 


INDUCTION 

XVIII 

THE PROBLEM OF INDUCTION 


^Questions: 

1. Define the problem of Induction, and distinguish it from 

that of Deduction. (Sept. ’28) 

2. Jevons says, “Induction is really the inverse process of 

Deduction.” Explain the statement and state the relation 
b^ween Deduction and Induction. (1922) 

3. Explain what is meant by saying that the process of 

Induction might be represented in the form of a disjunctive 
■syllogism. (March ’36) 

4. Explain “Induction through analysis.” How does enu¬ 

meration of instances help this? Can Induction be described as 
a process of elimination? (Dec. ’21) 

5. “Enumeration is the beginning rather than the end of the 
Inductive procedure.” Explain clearly what enumeration contri¬ 
butes to the ends of scientific Induction, and briefly indicate what 
more is necessary to complete the inductive process. (Sept. ’22) 

6. No process of enumeration has any claim to the title of 

Perfect Induction. Explain the statement. (Sept. ’37) 

7. What is meant by the Scientific Method? Is it inductive 
^or deductive? 

8. Explain and illustrate colligation of facts. (March ’30) 
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XIX 

THE POSTULATE OF INDUCTION 

1. Wliat is the postulate of Induction? Can you derive it 

from the fundamental laws of thought? Is all explanation bound 
to be causal? (March ’28) 

2. The law of causation has been called the major premise 

of every induction. Explain what this means. (March ’23) 

3. State the principle of the Uniformity of Nature, and show 

in what sense it is the postulate of induction. (Sept. ’25) 

4. Mill says:—“The Law of Uniformity is establii&ed in 

precisely the same way as an induction by simple enumeration.” 
Examine Mill’s position. (Sept. ’26) 

5. Distinguish the Law of Uniformity of Nature, from the 

Law of Universal Causation and explain their relation to each 
other. (Sept. ’23) 

6. State and examine Mill’s paradoxical claim that the prin¬ 
ciple of the Uniformity of Nature is at once both the presup¬ 
position of all induction and also the product of prior inductions. 

7. Do you agree with the view that all induction is based on 

a petitio principii? (March ’29) 

XX 

CAUSE 

1. What are the different senses in which the word ‘cause’ 
may be used? In what sense is it used in Scientific Induction? 

(March ’27) 

2. “The cause of an event is its invariable antecedent”— 

Examine this. (1913) 

3. Give some examples of cases in which cause and effect 

appear to be contemporaneous. In such cases how can you dis¬ 
tinguish cause from effect? (March ’23) 

4. Mill says that it is not true that the same phenomenon’ is 

always produced by the same cause. Examine the truth of this 
statement. (March ’25) 

5. ‘The same effect is always produced by the same cause’. 
‘Different effects may be produced by the same cause,’ Illustrate 
these two statements, pointing out in what sense each is true. 

(March ’27) 

6. Explain and illustrate homogeneous intermixture of 
effects. 

7. Is the doctrine of the plurality of causes consistent with 

your definition of cause? What is the value of the doctrine of 
plurality? (March ’12) 

XXI 

OBSERVATION AND EXPERIMENT 

1. Is there any fundamental distinction between Observa¬ 
tion and Experiment? In what why is the scientific observer 
prone to err? (Sept. ’27) 
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2. ^How does Experiment differ from mere observation as a 
scientific method? What are the errors to which each is liable? 

(March ’35) 

3. ‘Observation seems easy and simple and passive; we have 
as it were, simply to open our eyes and we see certain things/ 
With reference to this statement consider the question whether 
observation can be strictly separated from Explanation. 

(March ’31) 

4. What is the place of Observation in Induction and what 
kind of Observation is necessary for a sound Induction? 

(March ’37) 

5. Is there any difference between the methods of observa¬ 
tion in the following cases? If so, distinguish them, and if possi¬ 
ble, assign names to them: 

(i) I study the habits of ants in my garden. 

(ii) I study the stars every night by means of a telescope. 

(iii) I study the prominences in the sun every time there 

is a total solar eclipse. 

(iv) I study the actions' of acids on minerals in my 
laboratory. (1918) 

6. Mention the conditions which should be observed in con¬ 

ducting an experiment. What methods will you use in those 
sciences in which experiment is impossible? Illustrate your 
answer. (March ’22) 

7. Explain and illustrate:—(i) A crucial instance, (ii) A 
negative instance, (iii) Mal-observation, (iv) Non-observation, 

(March ’28) 

8. Explain giving an illustration, what is meant by crucial 
experiment. Why is it difficult to arrange a crucial experiment? 

(Sept. ’31) 

9. Consider the relation between description and explanation 

of facts. Would it be true to say that explanation is the ideal of 
science? (March ’38) 

XXII 

ENUMERATION—STATISTICS—PROBABILITY 

1. Define Induction by Simple Enumeration and indicate its 

defects as a scientific method. (March ’27) 

2. “Enumeration needs to be completed and transcended by 
a deeper method.” Explain fully what this method is. (1918) 

3. Has chance any place in Induction? If so, how would you 
explain its inconsistency with the postulate of Induction? 

(March ’35) 

4. What is chance? How is it eliminated? Explain and 

illustrate. (Sept. ’19) 

5. Can the calculation of chances lead to any reliable results? 

(March ’36) 

6. ‘The probability that a man of 21 will live till he is 57 is 
2J3’. What is the meaning and value of such a statement? 

20 
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7. For what purposes are Statistics employed? To what 

classes of phenomena are they applied? What are the principles 
to be observed in compiling useful statistics? (Dec. ’21) 

8. Discuss the worth of the Statistical method in relation to 

physical sciences and moral sciences. (March ’29) 

9. What is the value of Statistical Enumeration in inductive 

reasoning? Show, by means of illustrations, the manner in which 
this type of reasoning is likely to mislead. (March ’28) 

10. Explain the importance of Enumerative Induction with 
special reference to Statistical methods, showing the conditions 
favourable to their employment, the best methods of employing 
them, and the value of the results obtained. (1912) 


XXIII 

ANALOGY 

1. Explain the chief differences between the popular and the 

scientific use of analogical reasoning. (March ’36) 

2. How will you distinguish between analogy and induction 

from simple enumeration? Describe and illustrate the nature and 
conditions of a valid analogical argument. (Sept. ’26) 

3. 'Many of the most important scientific laws were first 
suggested by Analogy.’ Give illustrations of this. (Sept. ’37) 

4. ‘What is deductively invalid may yet be suggestive induc¬ 

tively.’ How far is the statement true of analogy? Upon what 
general conditions does the value of an analogical argument 
depend? ^ • (Sept. ’22) 

5. What is the general nature of an argument from analogy? 
Do you distinguish it from ‘Example’? Illustrate your answer. 

(1915) 

6. Show that the value of analogical reasoning depends upon 

the importance as well as upon the number of the points of 
resemblance. (Sept. ’36) 

7. Is analogic^ inference ever conclusive? Explain and 

illustrate the conditions which arguments based on Analogy 
should fulfil. ^ (March ’32) 

8. What is an argument from Analogy? Into what figures of 

naturally fall? Is the argument formally 
valid? Show with illustrations how it is useful in scientific 
research. _ (March ’25) 

criterion of value of an analogical inference must 
be found in the conception of purpose or end’—^Explain this 
statement. 

• 1 Give an instance of false analogy and point out pre¬ 
cisely where the fallacy in it lies. (1916) 


XXIV 

BULL’S BiETHOBS 

^ Inductive arguments bearing on Mill’s methods are frequently 
given for examination. The student will do well, first of all, to 
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.analyse the argument, bearing in mind the four principles fonnu- 
lated by Mill for discovering the cause or effect of a phenomencn. 
A given argument may reveal more than one method being 
employed to find causal relation. Analysis may suggest some 
factor as the cause or effect sought for. the student maj?- deter¬ 
mine whether complete certainty could be claimed for the con¬ 
clusion or at any rate whether a sufficient degree of probability 
exists therefor. 

hloDEL Exercises: 

1. Two small pieces of blanket, exactly alike in all respectSy 
except that one is coloured white and the other black, are placed 
.on a block of ice. After a certain time it is found that tiie black 
.piece has sunk deeper into the ice than the white one. Therefore 
it is concluded that black absorbs more heat than white. 

(March 1942) 

In order to find whether black absorbs more heat than white, 
an experiment is made. Two instances are studied—instances 
similar in every respect save one, viz., that in one case we have 
black, in the other we do not have it. It is found that where 
black is present, more heat is absorbed; where it is not present, 
less. Therefore, the Method of Difference employed here sug- 
,gests the conclusion that black absorbs more heat than white. 
The principle of elimination used here is: That is not the cause 
of a phenomenon which is present when the phenomenon ^ is 
absent. With the exception of black, all the other circumstances 
.are also present in the second instance; but, as the effect, vi'z., 
increased absorption of heat is co-absenc with black, the two are 
suggested to be causally related. 

2. The only cause of the diminution of crimes is the abund¬ 

ance of food supply, for crimes increase with the growing scarcity 
of food. (March ’4^) 

We notice here that increase in crimie and scarcity of food go 
together; and diminution in crime and abundance of food go to¬ 
gether. Bearing in mind the principle, that is not the cause of a 
phenomenon which varies when it is constant or is constant when 
it varies, or varies in the proportionate manner with it, we con¬ 
clude that inasmuch as variation in increase or diminution of 
food is accompanied by a variation in a reverse manner in crime, 
crime and food are causally related. The Method of Concomit¬ 
ant Variations suggests this relationship. But the conclusion can. 
only be probable. In the given argument, the cause is suggested 
as the only cause. For this we require more evidence than 
what is given here. 

3. Overdriven cattle, if kiiled before recovery from fatigue, 
become rigid and putrefy in a surprisingly short time. A similar 
'fact has been observed in the case of animals hunted to death; 
'COcks killed during or shortly after a fight; and soldiers slain iin 
the field of battle. These various cases agree in no circumstances- 
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^•ectiy connected with the muscles, except that these have been 
subjected to exhausting exercise. (March ’34)' 

The cause of quick putrefaction of dead bodies is sought here. 
Various cases of quick putrefaction, agree in no circumstances 
except one,—that circumstance is the excessive strain caused to 
muscles by exhausting exercise like over-work, being chased, etc. 
Therefore exhausting exercise may be considered the cause of 
quick putrefaction. This conclusion is suggested by the Method 
of Agreement. To increase the probability of the conclusion, we 
should examine negative instances—cases where there is no quick 
putrefaction. If in such cases, we find absence of exhausting 
exercise of muscles, the conclusion arrived at by the Method of 
Agreement would be strengthened. 

4. Jupiter gives out more light than it receives from the sun. 
What is the obvious conclusion and by what method is it reached? 

(Sept. ’42) 

If the light given out by Jupiter is in excess of what it receives 
from the sun, the source whence Jupiter derives its extra light, 
must be some other heavenly body. This conclusion is suggested 
by the Method of Residues. “When any part of a complex 
phenomenon is still unexplained by the^ causes which have been 
assigned, a further cause for this remainder must be sought.” 

5. Poverty must be the cause of increase of population; for 

we find that all poor countries are tliickly populated, while those 
that are rich have a scanty population. Further what is true of 
countries is also true of individuals. It is usually the poor who 
lave big families. (March ’43> 

Several defects can be detected in this argument. Poverty and 
mcrease of population may both be co-effects of a common cause 
like ignorance. So poverty may then be a False Cause. Besides 
the analogy between country and individual is not sound. 

The inductive method on which the conclusion is based is the 
Joint Method of Agreement and Difference. 

Antecedent Consequent 

Positive instances: Poverty; Increase of population. 

(i.e. all poor countries) 

Negative instances: Absence of poverty: 

Lack of increase in population. 

(Countries which are rich) (Scanty population) 

The probability of the conclusion that poverty is the cause of 
increase of population depends upon the thoroughness of analysis. 
As suggested already, it is possible that both are co-effects of a 
common cause. 

6. Intermittent fever is found only in places where there are 
marshes even though they differ in every other respect. There¬ 
fore, marshes are the cause of intermittent fever. (March ’43) 

The phenomenon under investigation is intermittent ^ fever. 
Instances of the phenomenon agree in having only one circum- 
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stance in common, viz., the circumstance of occurring in marsl:/ 
places. Applying the Method of Agreement, we conclude trut 
marshes are the cause of intermittent fever. The probability cf 
the conclusion will increase if we examine negative instances— 
absence of intermittent fever in places which are not marshes. 

Besides the antecedent ‘Marshes’ is a vague term. We niiut 
analyse it and find out precisely how it causes intermittent fever. 
It may cause intermittent fever, by being the breeding-ground c£ 
disease germs. 

7. In all unhealthy countries the greatest risk of Malaria 
lever is run by sleeping on shore. Is that owing to the state oi 
rthe body during sleep or to a great abundance of mosquitoes at 
such times? It appears certain that those who stay on board a 
vessel generally su&er less than those actually on shore. (1914) 

Two causes are suggested for the incidence of malaria—one is 
i;he state of the body, the other is the abundance of mosquitoes. 
Taking cases of malaria, it is found that they are more numeroi.s 
on land than at sea. Examining people on board a vessel and 
people living on shore, it is foxmd that the latter are more prone 
'to attacks of malaria than the former. The Method of Difference 
may be applied thus: 

Antecedent Consequent 

Positive Instance: Mosquitoes (on land) Malaria 

Negative Instance: No mosquitoes (at sea) No Malaria 

To strengthen the conclusion thus arrived at we may employ 
i:he Method of Concomitant Variations and find whether malaria 
increases with the increase of mosquitoes, decreases and dissp- 
pears with the decrease and disappearance of mosquitoes. 

As for the other cause, there is no reason for assuming that 
the state of the body during sleep differs either as between, land 
and sea or as between mosquito infected areas and areas free 
from mosquitoes. 

8. Worms do not possess any sense of hearing. They t<mk 
not the least notice of the shrill notes of a metal whistle, wMch 
was repeatedly sounded near them; nor did they of the deepest 
and loudest notes of a bassoon. They were indifferent to shout 
i£ care were taken that the breath did not strike them. When 
placed on a table close to the keys of a piano, which was played 
as loudly as possible, they remained perfectly calm.. (Latta and 
Macbeath.) 

The conclusion is that worms do not possess any sense cf 
hearing. This is arrived at by producing sounds from d^erent 
inscrumeiits and of different quality. Whether from an instru- 
merit or from the human throat, whether loud or not, so long as 
care was taken not to touch them, the worms remained unaffect¬ 
ed and unperceptive. The conclusion that they do not possess 
any sense of hearing is arrived at by the Method of Agreement. 
Instances considered differ in every respect save one—of having 
sound. Differences relate to quality, source, etc. In all these 
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cases there is the lack of perception of sound. Sounds are pro- 
duced—rworms do not react to these. Therefore they have no 
sense of hearing. 

This conclusion possesses, on the evidence adduced, a consi¬ 
derable degree of probability. It will be strengthened by being 
supplemented by other methods of investigation. 

9. It is observed that clew is never copiously deposited, on 

surfaces much screened from the open sky, and not at all in a 
cloudy night; but if the clouds withdrew even for a few minutes, 
and leave a clear opening, a deposition of dew presently begins, 
and goes on increasing. The inference, therefore, is that the 
presence or absence of an uninterrupted communication with the 
sky causes the deposition or non-deposition of dew. (Dec. 42) 

The phenomenon studied here is the deposition of dew. It is 
found that in the presence of uninteri'upted communication with 
the sky, there is deposition of dew' (positive instance): m the ab¬ 
sence of such communication, there is no deposition (negative in¬ 
stance). Thus, applying the Method of Difference, we conclude 
that uninterrupted communication with the sky is the cause of 
deposition of dew. This conclusion is strengthened by the fact 
that on the occasions tvhen the sky is cloudy, deposition of dew 
varies according to the extent to which the surfaces are exposed. 
This is the Method of Concomitant Variations. 

It may be noted here that Nature itself provides the positive 
and negative instances by withdrawing and introducing circum¬ 
stances, like an experimenter. We have a natural experiment 
here. 

10. We observe very frequently that very poor handwriting 

characterises the manuscripts of able men, while the best hand¬ 
writing is as frequent with those who do little mental work, when 
compared with those whose penmanship is poor. We may, there¬ 
fore, infer that poor penmanship is caused by the influence of 
severe mental labour. (Hyslop, quoted by Creighton) 

, The conclusion sought to be established here is that severe 
mental labour is the cause of bad handwriting. The Joint 
Method of Agreement and Difference is pressed into service. Two 
sets of instances are considered. 


Positive 

instances: 

Negative 

instances: 


Antecedent Consequent 

Severe mental labour: Bad handwriting, 

(great men are involved) 

Absence of severe mental Absence of bad hand- 
labour writing. 


_ It is obvious that cases of great mental ability and good hand¬ 
writing going together have not been considered here. Hence the 
conclusion lacks certainty. Besides, had handwriting may be due- 
to some other cause—early neglect or the like. 
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Questions: 

1. Examine the following, identify the method or methods 
involved and assess the worth of the conclusions:— 

(1) The length of the string determines the pitch of the 

note, for it is inversely proportional to the length of the vibrating 
string. (Sept. ’38) 

(2) Coconut trees best flourish in places which are not far 

removed from the sea. (March ’40) 

(3) “There is a disease called certinism which produces a 
stunted condition of body and mind. In cases where the symp¬ 
toms of the disease are present, there is found to be an insuffi¬ 
cient amount of secretion from the thyroid gland; and the less 
the secretion, the more pronounced the symptoms. When treat¬ 
ment with a preparation of thyroid is tried, the symptoms gra¬ 
dually disappear. If the treatment is stopped, as it has been in 
some cases, the symptoms reappear.” (Latta and Macbeath) 

(4) An eminent judge was in the habit of jocosely pro¬ 
pounding after dinner, a theory that the cause of the prevalence 
of Jacobinism was the practice of bearing three names. He 
quoted, on one side, Charles James Fox, Richard Brinsley Sheri¬ 
dan, John Horne Tooke, John Philpot Curran, Samuel Taylor 
Coleridge, Theobald Wolfe Tone. On the other hand there were 
William Pitt, John Scott, William Windham, Samuel Horsley, 
Henry Dundas and Edmund Burke. Moreover, the practice of 
giving children three names has been a growing practice, and 
Jacobinism has also been growing. The practice of giving children 
three names is more common in America than in England. In 
England, we still have a King and a House of Lords; but the 
Americans are Republicans. Burke and Theobald Wolfe Tone 
are both Irishmen; therefore the being an Irishman is not the 
cause of Jacobinism. Horsley and Horne Tooke are both clergy¬ 
men; therefore the being a clergyman is not the cause of Jaco¬ 
binism. Fox and Windham were both educated at Oxford; there¬ 
fore the being educated at Oxford is not the cause of Jacobinism. 
Pitt and Horne Tooke were both educated at Cambridge; there¬ 
fore the being educated at Cambridge is not the cause of Jaco¬ 
binism. The cause is, therefore, the having three names (Macau¬ 
lay, quoted by Creighton). 

(5) Some thirty years ago, a student of the Germanic 
languages, reading over an old English poem of considerable 
length, called the Genesis, was struck by the fact that five or six 
hundred lines, in the heart of the poem, seemed to differ in 
various respects from the lines which preceded and followed. 
Pursuing his inquiry further, and comparing the forms of these 
lines with those of a kindred language, he came to the conclusion 
that this section, which had always been supposed to be original 
old English, had in fact been translated from old Saxon, and was 
therefore led to believe in the existence of an old Saxon poem 
on this subject of Genesis, though he was obliged to confess that 
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he found no other trace of its existence. Some twenty years 
after, another scholar, at work in the Vatican Library, which had 
only recently rendered its treasures more accessible, discovered a 
fragment of the missing Old Saxon Genesis, of which probably 
no one had read a line for a thousand years. Yet such had been 
the faith of competent scholars in Sievers’ processes that no one 
was surprised when the missing manuscript swam into sight, any 
more than astronomers were amazed when the telescope pointed 
to the quarter of the heavens indicated by Adams and Laverrier, 
and revealed the planet Neptune, which no human eye till then 
had ever seen. (Albert S. Cook, The Higher Study of English, 
quoted by Creighton.) 

(6) In order to investigate the ability of insects to find 

their mates, Loeb arranged the following experiment. A female 
butterfly was placed in a closed and otherwise empty cigar box, 
which was then suspended from the ceiling of a room. The 
windows were opened. At the time, no other butterflies of this 
species were visible in the neighbourhood. During the course of 
a few hours, however, several males of this species entered the 
room and alighted on the box. Would you feel justified in draw¬ 
ing inferences from* this result? (Creighton) 

(7) Sachs maintained, in 1862, that starch is formed by the 
decomposition in chlorophyl of carbon-dioxide gas under the in¬ 
fluence of light. He found that when all other conditions were 
constant, and light was excluded from a plant, no starch was 
formed; the single circumstance of readmitting light was accom¬ 
panied by renewed formation of starch. Further, he found that 
if certain portions of the leaves of an illuminated plant were 
covered with black paper, no starch was found in these portions. 

(Ibid) 

(8) M. Arago, having suspended a magnetic needle by a silk 

thread, and set it in vibration, observed that it came much 
sooner to a state of rest when suspended over a plate of copper 
than when no such plate was beneath it. Now, in both cases 
there were two true causes. . . . why it should come to rest, viz., 
the resistance of the air, which opposes, and at length destroys, 
all motions performed in it; and the want of perfect mobility in 
the silk thread. But the effect of these causes being exactly 
known by the observation made in the absence of the copper, and 
being thus allowed for and subducted, a residual phenomenon 
appeared, in the fact that a retarding influence was exerted by 
the copper itself; and this fact, once ascertained, speedily led to 
the knowledge of an entirely new and unexpected class of 
relations. (Mill) 

(9) In decerebrate animals (or in man when as the result 
of injury, or disease, or anaesthesis the cord is cut off from the 
higher centres) certain responses may take place through the 
spinal cord alone. Thus the knee jerk, the scratch reflex and 
certain postural responses may continue, and the possibility of 
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these reflexes is taken to prove the integrity of the cord at this 
'or othe other level. (Latta and Macbeath) 

(10) In the summer of 1840, Mayer practising medicine in 
Java, was struck with the brighter red colour of the venous blood 
of his patients. Reasoning on this he conceived it possible that 
the brighter colour was due to less bodily oxidation being neces¬ 
sary to keep up the body temperature in hot climates. This drew 
his attention to animal heat, thence to heat production in relation 
to mechanical work, and finally, to all forms of force. From 
■extensive researches along these lines he formulated the theory 
that throughout the universe, both in the inorganic and the orga¬ 
nic world, there are forces which are convertible but are not 
.destructible. (Creighton) 

2. What is the Method of Agreement and what are its limi¬ 
tations as a method of discovery. (March ’37) 

3. Bring out the inter-relations of the Methods of Agree¬ 
ment, Analogy and Simple Enumeration. (1920) 

4. What is the difference between the Method of Agreement 

and the Method of Difference (1) as to the principle on which 
each proceeds, and (2) as to the character of the instances with 
which each deals? (Sept. ’27) 

5. Compare the Method of Difference with the Joint Method 

of Agreement and Difference in respect of (a) facility of appli¬ 
cation, (b) certainty of the conclusion. (March ’34) 

6. State the canon of the Joint Method of Agreement and 

Difference, and illustrate the method. Wherein is it superior to 
the methods of which it is a combination? (March ’22) 

7. State and exemplify the canons of the Method of Residues 

and of Concomitant Variations. Exhibit them as applications of 
the Method of Difference. (1914) 


8. Almost all the greatest discoveries in Astronomy have 

resulted from the consideration of residual Phenomena. Explain 
the method and give an example. (March ’27) 

9. Explain the Method of Residues. When can it prove that 

■one event is the cause of another and when can it only suggest an 
inquiry into causation? (March ’34) 

10. Mill’s Methods are all complementary to one another. 

Explain. (Sept. ’30) 

11. Can you show that amongst the five experimental 

Methods the Method of Agreement and the Method of Difference 
are fundamental and the others are derivative? (March ’38) 


12. Arrange the five Inductive methods in the order of their 
conclusiveness. Give reasons for the order you adopt. (1918) 

13. Point out the defect in the symbolic representation of 

.Mill’s Experimental Methods. (1916) 
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14. “The essence of indueth'^e reasoning lies in the use of 
your facts to disprove erroneous theories of causal connections. It 
is a process of elimination. The reasoning is disjunctive.” Explain 
and consider the validity of this view. (March ’20) 

XXV 

HYPOTHESIS AND EXPLANATION 

1. What is an hypothesis How do hypotheses arise in the* 
mind? Explain the importance of hypotheses in induction. 

(March ’28) 

2. What are the characteristics of a good hypothesis? 

(March ’36)* 

3. Does Analogy aft’ord any help in the framing of hypo¬ 
theses? 

4. What are the requirements of a good hypothesis? Distin¬ 
guish between ‘false’ and ‘barren’ hypothesis, and discuss if they 
are condemned to remain false or barren for ever. (Sept. ’27) 

5. Describe the process of verifying an hypothesis. Has the 

process formal certahity? (March ’34) 

6. Is It true that all Induction depends on hypothesis? What 
is the difference between Theory and Hypothesis? (Sept. ’29) 

7. Is an hypothesis necessarily true because all the rival 

hypotheses have been shown to be false? (Sept. ’22)- 

8. Speaking of the relation between hypothesis and observa¬ 
tion, it has been said, “No theorising apart from observation, and 
no observing save in the light of theory.”—Discuss. 

9. Trace the various stages through which an hypothesis has 
to pass before it becomes an established certainty. (March ’21) 

10. Distinguish between Hypothesis, Theory and Fact. 

11. Examine the relation between Induction and Deduction 

in the use of hypotheses. When is it possible to speak of an 
hypothesis as having been proved? (Sept. ’28) 

12. ^ 'The exception proves the rule’, says the proverb. Ex¬ 

plain the meaning of this paradoxical statement which seems tO‘ 
say that an exception confirms instead of refuting the general 
rule. Hov can this be? (March ’26)' 

13. What is meant by Scientific Explanation? (March ’29) 

14 Explain and illustrate an empirical law. (March ’30) 

The apparent daily movement of the sun round the' 
earth is explained as due to the earth’s rotation (turning round 
its own axis). The Greek poets, however, explained it by saying 
that the sun god drives his bright chariot daily across the sky. 
Why do you call the former explanation scientific and not the 
latter? (March ’25) 

16. Construct an hypothesis to explain some fact of your 
experience, and explain how it may be either verified or over- 
thrown. (Creighton); 



QUESTIONS AND MODEL EXERCISES 


Ixi 


17. Against what error in the formation of hypothesis was 

Laplace contending when, to Napoleon’s observation that there waS’ 
no mention of God in his work on celestial Mechanics, Laplace 
replied that he had no need of that hypothesis? (Ibid) 

18, vVhat do we mean by an ad hoc hypothesis? (March ’43) 


XXVI 

CLASSIFICATION, NOMENCLATLKE AND 
TERMINOLOGY 


1. Discuss the importance of nomenclature and terminology 
in Induction. 


XXVII 

FALLACIES OF INBUCTIVE REASONING 


In examining inductive arguments, the student is advised to 
bear in mind the nature of inductive process as such. Universal 
laws and causal connections are established by Induction. The 
student may consider whether one or more of Mill’s methods have 
been applied to reach a given conclusion and assess the worth of 
the conclusion thus reached. The other methods of arriving at 
general lorincipies—Simple Enumeration, and Analogy may be 
found in an argument. Such an argument should he tested with 
special reference to the fallacies incident to these methods—^hasty 
generalisation, insufficient enumeration, inadequate analysis and 
unsound analogy. 

Attention may be paid to the two main stages of Induction— 
Observation and Explanation. The nature of Observation, 
whether it is aided by experiment or not, and the soundness of 
observation, whether it is free from errors of mal and non- 
observation are to be considered in examining the first stage. At 
the stage of explanation care should be taken to avoid hasty 
generaliKatioii, resulting from insufficient or incorrect obser¬ 
vation, post hoc ergo propter hoc, mistaking mere succession for 
causal connection, improper application of general principles, 
forgetting the conditions under which they hold, etc. General 
principles should not be taken as overthrown if exceptions thereto 
are met with. In explaining causal connection, the totality of 
positive and negative conditions must be kept in view and not 
the last or exciting condition alone. Phenomena which are 
complex or which involve reciprocal relations must be carefully 
analysed and explained. Individual prepossessions and popular 
theories of the age should not usurp the place of reasoning. 

The logical worth of arguments, and ways of increasing it, 
may also be stated. 

Model Exercises: 

Examine the following arguments: 

1. A buttercup leaf, a blade of grass, a fern, a a; 

volvox, and a protococcits, all contain green colouiing matter. 1' 
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infer tfiat all the members ot the vegetable kingdom contain green 
colouring matter. (Creighton) 

The inference here is based on simple enumeration of some 
members of the vegetable kingdom. A characteristic that is true 
of them is predicated of all the members of the vegetable king¬ 
dom. There is no analysis to reveal any connection between 
green colouring matter and being a member of the vegetable 
kingdom. Until analysis reveals such a connection, the conclu¬ 
sion cannot be accepted as certain. 

2. The flood was due to the wrath of the goddess., for it 

appeared immediately after she had been slighted, and it dis¬ 
appeared immediately after the performance of a propitiatory 
sacrifice. (March ’39) 

Cause of the flood is sought here. To suggest that the flood 
appeared immediately after the goddess was slighted and that 
therefore that it must be due to her wrath, and to seek to con¬ 
firm this by referring to the disappearance of the flood immedi¬ 
ately after the performance of propitiatory sacrifice is to commit 
the fallacy of post hoc ergo propter hoc. Popular superstitions 
predispose people to attach importance to irrelevant but antece¬ 
dent circumstances. 

3. ‘S am a Jew. Hath not a Jew eyes? Hath not a Jew 
hands, organs, dimensions, senses, affections, passions? Fed with 
the same food, hurl with the same weapons, subject to the same 
diseases, healed by Ibc same means, warmed and cooled by the 
same winter and summer, as a Christian is? If you prick us, do 
we not bleed? If you tickle us, do we not laugh? If you poison 
us, do we not die? And if you wrong us, shall we not revenge? 
If we are like you in the rest, we will resemble you in that?’ 

(‘Merchant of Venice,’ quoted by Fowler) 

It is obvious that the argument here is from analogy: if a Jew 
resembles a Christian in a certain number of points, he will 
resemble him in a point known to be present in the latter but 
ignored or forgotten in the former. 

Analogy never proves but merely suggests and so the conclu¬ 
sion suggested by it must be tested before it is accepted. The 
points ot resemblance are not superficial. Yet, the desire for 
revenge need not necessarily be present in a Jew who resembles 
a Christian in having certain other qualities. 

4. ^ That tovi/n must be unhealthy, for I know three people 
who live tiiere, and none of them are keeping good health, 

(March '39) 

Three cases of indifferent health are not sufficient to warrant 
the generalization that the town as a whole is xmhealthy. This 
is hasty generalization resulting from incomplete enumeration 
and inadequate analysis. 

5. Some cosnets have been observed to have the same orbit 
as a certain meteoric showers. The hypothesis is suggested tliat 
all meteoric showers may represent the debris of disintegrated 
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cottiefo. Bieia s comet having been missing for sometime, it was 
accorahiigly predicted that when next due it would be replaced 
by a meieoric shower. This prediction was verified by obser- 
vatwm. . , . (Creighton) 

Anaxogy suggests a hypothesis—^because some meteoric 
showers are seen to he the debris of disintegrated comets (since 
the former have the same orbit as the latter); therefore all meteo¬ 
ric showers are the debris of disintegrated cpmets. To test this 
hypothesis, Biela s comet was studied. As it was missing, when 
next di^, a meteoric shower was expected if the hypothesis was 
true. Observation confirmed the expectation. Thus the hypo¬ 
thesis was verified. But though the hypothesis is verified, to < 
prove it we must show that no other hypothesis is satisfactory. 

• peat empires that ever flourished in the past have 

dwindled and lost their eminence; hence no great empire can 
maintain its supremacy in future. (March ’37) 

A universal principle is sought to he established on the basis 
of enumeration. Unless analysis can reveal a causal connection 
between being an empire and losing eminence, nothing can be 
said about the future empires. 

7. Democracy cannot succeed in India; look at the condition 

of China. ^ (March ’37) 

This is an argument from analogy. The points of similarity 
implied but not mentioned may be largeness of population, high 
percentage of illiteracy, vastness of territory, etc. But it does not 
follow therefore that if democracy did not succeed in China, it 
will not succeed in India. Unless v^e are assured that the condi¬ 
tions indispensable for the successful functioning of democracy 
are absent in India, we cannot conclude anything in advance. 

8. Brink must be the cause of poverty, for most poor people- 

(Sept. ’32) 

Because most poor people drink, it is suggested that their 
poverty is due to drink. We have reciprocity of phenomena 
here. It may be that a man drinks because he is poor and would 
like to forget bodily and mental pain by drinking; again, because 
he drinks, spending money instead of saving it, he may be poor. 
Each may cause and be caused by the other. It is possible, 
however, that neither is the cause of the other but both are 
co-effects of a common cause. 


9. The naturalist gets Ms bone or Ms tooth and from it he 
can build up limb upon limb, muscle upon muscle, organ upon 
organ, the unknown animal of which these things were parts. 

(March ’43) 

The inter-dependence of deduction and induction is seen 
here. As the student is aware, all inference—^whether deductive 
or inductive—^presupposes and proceeds upon the basis of system. 
Wliether we work up our way from the members to the system 
or down from the system to the members, it is the presence of 
the system that makes either procedure possible. Though the- 
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naturalist builds up from a bone or tooth the entire animal, he 
is able to do it only because he has, whether vaguely or clearly, 
a knowledge of the system to which the bone or tootii belongs. 

10. What inductive fallacy may David be said to have com- 
miltea when he said in his haste that all men are liars, i. Sept. ’42) 

David s experience was not with regard to ail men., Yet, in 
haste, he generalizes. He is guilty of hasty generalization. The 
statement cannot be true, if it is not made after analysing 
instances prompting it. 

'^Questions: 

1. Explain and illustrate the Fallacies of Induction. 

(March ’25) 

2. What fallacies arise from carelessness in the use of words? 

(Sept. ’31) 

3. What were Bacon’s Four Idols and how far do they serve 

as a classification of the fallacies of induction? (March ’37) 

4. What are the fallacies of (a) post hoc, ergo propter hoc 

and (b) false analogy? Give illustrations. 

5. Explain and illustrate by examples some of the fallacies 
.due to hasty generalization and individual prepossessions. 

(March ’41) 

6. Describe and give an example of (a) mal-observation (b> 

non causa pro causa. (March ’35) 

7. Examine the following:— 

(1) War is a blessing, not an evil. Show me a nation that 

has ever become great without waging wars. (^pt. ’42) 

(2) I am sure to pass my B.A. Degree examination in the 

First Class, because my brother passed liis B.A. in the First Class. 


(3) ''No body can be healthful without Exercise, neither 
Natural Body, nor politique: And certainly, to a Kingdom or 
Estate, a Just and Honourable War is the true Exercise. A Civil 
War, indeed, is like the Heat of a Fever; but a Foreign War is 
like the Heat of Exercise, and serveth to keep the Body in Health.”' 


(Jtsacon) 

(4) All the Ambitious men I have come across are selfish: 
why should I not then infer that all ambitious men are selfish? 


/rx 1 . (March ’42) 

(5) England, which is governed by the British is a wealthy 
and prosperous country; there is every reason to think that India 
which is also governed by the British should be prosperous too. 


(b) Judge:— Five witnesses have shown that they have 
seen you stealing the purse, what have you to say?” 

Culprit:—'T can produce sixteen witnesses who can all 
honestly swear that they never saw me stealing the purse.” 

(7) Why should any but professional moralists trouble 
themselves with the solution of moral difficulties? For, as we 
.resort to a physician in case of any physical disease, so, in 'the 
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•case of any moral doubt or any moral disorganization, it seems 
natural that we should rely on the judgment of some man spe- 
-oialiy skilled in the treatment of such subjects. (Fowler) 

(8) Children are bright and interesting, but adults are 

dull and uninteresting. What has happened in the middle? 
Education. (March ^32) 

(9) Lord Curzon, arguing for the continued heredi|tary 

chamber, says:—“The hereditary principle is established in every 
branch and aspect of national life. We have herechtary bankers, 
lawyers, and cotton spinners. Why should it be a blot and offence 
when applied to the House of Lords?’ (March ’34) 

(10) The metropoils of a country is like the heart of an 

animal body; therefore the increased size of a metropolis is a 
disease. (March ’39) 

(11) The waving of the juggler’s wand was the cause of 

the appearance of the snake, because the snake appeared the 
moment the juggler waved his wand. (Sept. ’39) 

(12) After Franklin had investigated the nature of electri¬ 

city for some time, he began to consider how many of the effects 
of the thunder and lightning were the same as those produced by 
electricity. Lightning travels in a zigzag line, and so does an 
electric spark; electricity sets things on fire, so does lightning; 
electricity melts metals, so do lightning. Animals can be killed 
by both and both cause blindness. Pointed bodies attract the 

electric spark, and in the same way lightning strikes spires, and 

trees, and mountain tops. Is it not likely then that lightning is 
nothing more than electricity passing from one cloud to another, 
just as an electric spark passes from one substance to another? 

(Creighton) 

(13) For many generations the people of the Isle of St. 
Kiida believed that the arrival of a ship in the harbour inflicted 
on the islanders epidemic colds in the head,' and many ingenious 
reasons were devised why the ship should cause colds. At last 
it occurred to somebody that the ship might not be the cause of 
the cold, but that both might be effects of some other common 
cause, and it was then remembered that a ship could only enter 
the harbour when there was a strong north-east wind blowing. 

(Ibid) 

(14) Mars must be inhabited, because it resembles the 
Earth in possessing water and a moderate temperature. (Sept. ’39) 

(15) If I am not justified in general in inferring that d is 
a good book because a, b, and c are good books, why may I never¬ 
theless conclude with some probability that Guy Mannering is a 
good book because Waverly, Ivanhoe, and Rob Roy are? What 
bearing has this on the question of induction by simple enumera¬ 
tion and the assertion that all inference is by means of a 
Universal? 
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(16) Before it was known that light ti’avelled in waves, it 

was known that sound did so. Light and sound were both capable 
of being reflected, and the direction of their reflection obeyed the 
same law. From these facts it was inferred that light, like sound, 
travelled in waves. (Dec. ’42) 

(17) The wicked woman’s evil eye fell upon the child; 

therefore the child fell ill. (Dec. ’42) 

(18) A child has come to know that, when the dog is 

pleased, he wags his tail. On this he argues that, when the cat. 
wags its tail, it must be pleased. (Dec. ’42) 

(19) An enterprise started on a Tuesday failed; therefore* 
all enterprises started on Tuesdays will fail. 

(Annamaiai University, Sept. ’41) 

(20) Dreams go by contraries; it has been repeatedly seen 
that dreams of filth are followed by financial gain. 

(Andhra University, March ’40) 

(21) Since lightning invariably precedes thunder, it must, 

be a cause of thunder. (Annamaiai University, Sept. ’41) 

(22) A certain school had 150 pupils on its roll. One 

morning the attendance suddenly fell to 50. The average atten¬ 
dance was 130, the 20 absentees being accounted for by slight 
ailments, engagements and indifference. There was no festival nor- 
epidemic in the neighbourhood to account for the sudden drop. 
There had been, however, a big political meeting; so the Head¬ 
master concluded that this accounted for the unusual number of 
absentees. (Sept. ’43) 

(23) Having constantly observed the full moon in a clear 

sky, I assert that the weather is always fine when the moon is 
Ml. (Sept. ’43) 

(24) I have gone carefully through the list of members, 

and I find that they are ail Hindus. (March ’44>< 








